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Preface 

Agency Theory is a new branch of economics which focusses on the roles 
of information and of incentives when individuals cooperate with respect 
to the utilisation of resources. Basic approaches are coming from microeco­
nomic theory as well as from risk analysis. Among the broad variety of ap­
plications are: the many designs of contractual arrangements, organiza­
tions, and institutions as well as the manifold aspects of the separation of 
ownership and control so fundamental for business finance. 
After some twenty years of intensive research in the field of information 
economics it might be timely to present the most basic issues, questions, 
models, and applications. This volume Agency Theory, Information, and 
Incentives offers introductory surveys as well as results of individual rese­
arch that seem to shape that field of information economics appropriately. 
Some 30 authors were invited to present their subjects in such a way that 
students could easily become acquainted with the main ideas of informa­
tion economics. So the aim of Agency Theory, Information, and Incentives 
is to introduce students at an intermediate level and to accompany their 
work in classes on microeconomics, information economics, organization, 
management theory, and business finance. 
The topics selected form the eight sections of the book: 

1. Agency Theory and Risk Sharing 
2. Information and Incentives 
3. Capital Markets and Moral Hazard 
4. Financial Contracting and Dividends 
5. External Accounting and Auditing 
6. Coordination in Groups 
7. Property Rights and Fairness 
8. Agency Costs. 

More details are listed in the Table of Contents. The editors hope that the 
sequence of presentation permits an organic and sensible view of the whole 
topic. 
Such a task could never be completed without the support and the advice 
given by other scholars and by anonymous referees. In addition, financial 
support was granted by Stiftung Volkswagenwerk and by the Landeszen­
tralbanken in Bayern and in Baden-Wiirttemberg. That permitted a scienti­
fic meeting of the contributors to be held at SchloB Reisensburg in the sum-



VI Preface 

mer of 1986. Ideas, views and individual values could be exchanged among 
the scholars such that words, letters, and symbols communicated reflect, 
in some sense, "aggregated perspectives" of the subject under 
discussion. 
Especially we want to extend our thanks to Birgit Emmrich for her patience 
during the different stages of manuscript preparation. Last but not least, 
we are indebted to Werner A. Muller from Springer Publishing Company 
for his readiness to present Agency Theory, Injormation, and Incentives 
with the same care he already published our volumes "Risk and Capital" 
(1984) and "Capital Market Equilibria" (1986). 

Gunter Bamberg 
University of Augsburg 

Klaus Spremann 
Ulm University 
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Prologue 

GUnter Bamberg and Klaus Spremann 

If Economics can be correctly defined to be the science of cooperation 

with respect to the utilization of resources, economic analysis has to 

focus on arrangements, contracts, organizations, and institutions that 

set the rules according to which cooperation is taking place among in­

dividuals. Above all, such rules define ways of both co-ordination and 

participation, that is, the ways each individual is expected to con­

tribute and how each individual participates and shares success or 

failure of the joint effort. 

Although reality shows a broad variety if not a continuum of such 

arrangements, contracts, organizations, and institutions, it is useful 

to distinguish a few and characteristic types. Four such idealised 

types of organizations and institutional arrangements are represented 

through 

• Competition (the decentralised co-ordination of markets) 

• Regulation (enforcing contracts, centralised planning, control 

exercised by bureaucracies or government, penalties if rules are 

violated) 

• Motivation (performance-oriented reward and incentives as they 

are common within private business enterprises) 

• Socialization (the mutual adjustment, close observation, and help 

as provided in families and clans). 

In all four types of organizations the scheme of cooperation has the 

same structure in so far as each individual is expected to give some­

thing and gets something in return. 

To make sure, the market is the economists' favourite type of organi­

zational design. Markets, however, will not work well in the pre­

sence of externalities. A second reason of market failure may be un­

certainty about the qualities of the commodities, services, or rights 

exchanged. An important kind of uncertainty results from imperfect 

information, in particular, from asymmetric information. 
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Thus, whenever externalities and/or imperfect information prevail 

it might be necessary to replace pure competition by a mixtum com­

positum of competition and of the other three organizational designs: 

regulation, motivation, socialization. Since external effects and 

imperfect information are more the regular than the irregular case 

in real life, many economists extended the theory of pure competi­

tion into the directions indicated. 

Agency Theory, in most general terms, can be viewed as the economic 

analysis of cooperation in situations where externalities, uncertain­

ty, limited observability, or asymmetric information exclude the pure 

market organization. In fact, some scholars who focussed on incentive 

compatibility in the allocation of public goods (as an extreme case 

of external effects) meant to contribute to the theory of agency. The 

same is true for other researchers who analysed risk sharing in the 

presence of moral hazard. Likewise, those who studied the design of 

self selection schemes to induce individuals to reveal their utility 

function through choice, contributed to the theory of cooperation 

under asymmetric information. 

Agency Theory, Information, and Incentives consequently covers a field 

of economic research much broader than the simple relation between two 

individuals, called principal and agent. Nevertheless, this principal­

agent relation can serve as an elementary and basic cooperative unit. 

It is true that the economic theory of agency provides insights into 

the functioning of hierarchies, but is not restricted to these forms 

of cooperation. Though many important applications can be found in 

finance, Agency Theory deals with nori-financial applications, too. 

As always, many scholars contributed and have formed and constructed 

that field of economic knowledge. If it were to give reference only 

to a few selected scientists that expressed some of the major in­

sights at an early stage of time, one could recall two papers that 

have nothing lost in their meaning and actuality: 

ALCHIAN, ARMEN A. and HAROLD DEMSETZ: Production, Information Costs 

and Economic Organization. American Economic Review 62 (1972) 5, 

777-795, 

ARROW, KENNETH J.: The Limit~ of Organization. W.W. Norton, New York 

1974. 



Section 1 Agency Theory and Risk Sharing 

Agent and Principal 

Klaus Spremann 

Summary: 

In most general terms, agency theory focusses on cooperation in the 

presence of external effects as well as asymmetric information. To 

have a look on external effects first, consider two individuals. 

One of them, the agent, is decision making. He is thus affecting 

his own welfare and, in addition, that of the other individual 

called principal. These external effects of the agent's decisions 

or actions are negative: modifications of the agent's action which 

are preferred by the principal yield disutilities to the agent. A 

common example is a situation where the principal is assisted by 

the agent and the agent is deciding on level and kind of his 

effort. The principal is thus ready to pay some kind of reward to 

the agent in return for a certain decision/action/effort. 

Unfortunately, and this is the second characteristic of situations 

in agency theory, the principal cannot observe the agent's actions 

in full detail. The asymmetric information with respect to the 

agent's decision excludes simple agreements concerning pairs of 

action and payment. 
External effects and asymmetric information prevail in very wide­

spread situations of economic cooperation. The variety of examples 

include such important relations as those between employer and 

employee, stockholder and manager, or patient and physician. 

From a methodological point of view, the principal-agent relation 

is closely related to risk sharing, hidden effort, monitoring, 

hidden characteristics, screening, and self selection. The purpose 

of this essay is to model and analyse these different features of 

agency theory in one unified approach. This formal approach is 

based on linear reward schemes, exponential utility functions, and 

normal distributions, and it will therefore be called LEN-Model. 

The LEN-Model allows for explicit presentation of endogenous 

parameters which determine the agent's decision on effort, the 

Agency Theory. Information, and Incentives 
ed. by G. Bamberg and K. Spremann 
© Springer Verlag Berlin' Heidelberg 1987 
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chosen reward scheme, and the incorporation of monitoring signals. 

Hence several insights into how the pattern and design of cooper­

ation depends on exogenous parameters such as the agent's risk 

aversion and the variance of environmental risk can be provided. 

Table of Contents 

1. A GENERAL VIEW 

1.1 Cooperation 

1.2 External Effects 

1.3 Asymmetric Information 

1.4 Induced Decision Making 

1.5 Hierarchy and Delegation 

1.6 Hidden Effort, Hidden Characteristics 

2. A CLOSER LOOK 

2.1 Risk Sharing 

2.2 Induced Effort 

2.3 The LEN-Model 

2.4 Agency Costs 

2.5 Monitoring Signals 

2.6 Screening 

References 

1. A GENERAL VIEW 

1.1 Cooperation 

4 

4 

5 

6 

7 

9 

9 

11 

11 

14 

17 

22 

26 

30 

35 

Economics may be viewed as the science of cooperation with regard 

to the utilization of resources. The basic pattern of cooperation 

is the exchange of goods, services, information, risk, or rights. 

If two or more individuals agree to cooperate, each of them will 

and has to contribute something and is going to receive something 

in return. Because of this pattern of exchange, the market is a 

very important organization or set of rules according to which 

cooperation takes place. Though the market mechanism is not the 



only design to organize cooperation, markets are efficient if the 

commodities exchanged have no external effects and if all relevant 

information is public. 

More complex arrangements, however, are required in the presence 

of external effects or imperfect information. External effects 

prevail in such cases as that of non-separable labour inputs and 

that of public goods. Likewise imperfect information, in the sense 

of uncertainty about the quality of the commodities (skill and 

effort of labour input, reliability in financial contracting), 

require a more sophisticated design of the rules of cooperation. 

Both external effects and imperfect information are predominating 

in many situations of economic cooperation. Usually these effects 

will be mutual. Each of the cooperating individuals affects by 

her/his decisions the welfare of the others directly, and each 

individual has some limits to observe the actions of others in 

full detail. Reciprocally given externalities and common limits to 

observe explain why cooperation is so complex in real life and why 

so many different types of arrangements, forms of contracts, 

institutions, and organizational designs have evolved. 

Many approaches have been made to analyse the variety of arrange­

ments. Among the first papers on agency theory are A.A. Alchian 

und H. Demsetz (1972), S.A. Ross (1973), J.E. Stiglitz (1974), 

M.e. Jensen and W.H. Meckling (1976). The economics of the principal­

agent relationship were further developed, among others, by S. Sha­

veIl (1979), B. Holmstrom (1979, 1982), S.J. Grossman and O.D. Hart 
(1983). Recent surveys were presented by R. Rees (1985), by J.W. 

Pratt and R.J. Zeckhauser (1985), and by K.J. Arrow (1986). Many 

financial impacts of agency theory can be found in A. Barnea, 

R.A. Haugen and L.W. Senbet (1985). 

1.2 External Effects 

For analytical purposes one has to restrict the view on a simple, 

single-directed case of external effects and asymmetric information. 

So, instead of many, consider two individuals only. One of them, 

the agent, makes his decision x X. This decision, in some sense, 

is made on the quantity/quality of what the agent is going to con­

tribute to what could be called the team. By this decision making 

the agent does not only influence his own welfare (more effort in 

5 
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team work is connected to individual disutility, for example) but 

also that of the other individual called principal. (The principal 

participates in the result of team work which is a consequence of 

the agent's effort). Agent and principal have different values 
associated with the agent's actions. In other words, the external 
effects of the agent's decision making are negative: those modifi­
cations of his action which are preferred by the principal yield 
disutilities to the agent. 

Under such conditions, the principal is likely to start negotiations 

with the agent and offer some compensation, perhaps in form of a 

payment, if the agent refrains from choosing an action the principal 

dislikes. This way, both individuals could reach an agreement (x,p) 

that commits the agent to a certain decision x E X in exchange for a 

certain pay p to be made by the principal. It will be easy for them 

to arrive at an efficient agreement, which therefore could be termed 

first-best design of cooperation. Note that the agent's welfare or 

utility U(x,p) depends on pairs of action x and pay p (he prefers 

both lower levels of effort and higher payments). Likewise, the 

principal's welfare V(x,p) depends on pairs of action x and pay p 

(she prefers more effort of her partner as well as to give a lower 

pay). The situation of bargaining on pairs (x,p) can best be illus­

trated in an Edgeworth-Box. 

1.3 Asymmetric Information 

Externalities alone cause no deviation from first-best designs of 
cooperation. Simple bargaining on pairs of actions x and payments 

p are excluded, however, if external effects occur in combination 

with asymmetric information. Assume that, for some reason or the 

other (one reason is presented in Section 2.1) the principal is 

unable to observe and to verify exactly which action x the agent 

is or was realising. Information is asymmetric because the agent, 

of course, knows which decision he is going to make. But now, if 

there is no unlimited trust, it does not make sense for the prin­

cipal to negotiate on pairs (x,p). The agent could make any prom­

ise with respect to his action and depart from it later on just 

because the principal is unable to control or to monitor the agent's 

decision making. 



Although there is asymmetric information with respect to the agent's 

decision x by assumption, there might exist some variables which 

are correlated to x and the values of which can costlessly be ob­

served by both agent and principal. Such variables provide some or 

partial information on the agent's decision x. Denote variables 

that partially inform on action x by y,z, ... Depending on the 

particularities of the situation, examples for such variables are 

firstly the resulting output y of team work and secondly the 

monitoring signals z resulting from some control devices. Since 

the values of y and z can be observed by agent and principal with­

out disagreement, reward schemes p(.,.) can be defined that make 

the amount of pay p(y,z) a function of these variables y,z. More 

details are presented in Section 2.5. 

Now suppose the principal, unable to observe the agent's decision 

x in an exact and direct way, offers a certain reward scheme 

p(.,.) E P, taken from a set P of feasible functions of variables 

y,z. The principal makes this offer without expecting any pretense 

or promise of the agent with respect to decision x. The principal 

just invites the agent to accept the scheme p(.,.) and to make, 

then, a decision x in his own interest. Consequently, there will 

be no shirking. The agent, realising that the actual pay p(y,z) 

depends on the values of the variables y,z which are related to 

his action x, will make his decision as a response to the scheme p. 

Formally, the agent is now choosing an action x = ~(p) that depends 

on the reward scheme p. The agent's response is described by the 

function ~: p~ X. In other words, the reward scheme sets an incen­

tive, or, the agent's decision x is induced by the reward scheme p. 

1.4 Induced Decision Making 

One consequence of information asymmetry is that only designs of 

cooperation are possible where the action x = ~(p) is induced by 

payment p. This is a fundamental difference between the first-best 

situation discussed in Section 1.2, where agent and principal 

could negotiate on pairs (x,p) of action and payment without further 

restriction. Under imperfect or asymmetric information, there is the 

additional constraint that the agent's action must be induced by 

payment. 
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Denote by E the set of pairs (x,p) that are efficient with respect 

to the welfare U of agent and the welfare V of principal. Thus E is 

the set of first-best designs of cooperation. Further, let I be 

the set of pairs (~(p),p) of action and payment, where the action 

is induced by payment. The set I contains all designs that are 

feasible under information asymmetry. The information asymmetry 

would cause no problem at all if both sets E and I were identical. 

Any first-best design of cooperation could then be realized through 

induced decision making. One could already be satisfied in some 

weaker sense if the sets E and I had one or some elements in 

common. In such cases, at least one or some first-best designs of 

cooperation could be reached through induced decision making. Situa­

tions where E and I coincide or have some common elements are 

usually referred to as incentive compatibility. 

In all other cases, the fact that some of the relevant information 

is not public causes a deviation from first-best and efficient de­

signs (set E). Then all designs in I are dominated by designs in E 

and, for that reason, are second best only. 

Few attempts have been made to measure the disadvantage between first­

best and second-best designs in terms of a real number. Such meas­

ures are called agency costs in the tradition of M.e. Jensen and 

W.H. Meckling (1976). In figurative terms, agency costs measure the 

distance between the set E of first-best designs, which are an 

utopian fiction in the presence of asymmetric information, and the 

set I of designs where the agent's decision is induced by a payment 
scheme. The distance between two sets, however, can be measured in 

many different ways such that a particular definition of agency 

costs can easily be criticised with regard to appropriateness. In 

particular, one has to be very careful when using agency costs to 

compare and evaluate alternative second-best arrangements. 

Another and presumable less ambiguous way is to define agency costs 

as the decision-theoretic value of perfect information: How much 

would the principal at most be willing to pay for becoming able to 

observe the agent's decision correctly? Agency costs as value of 

perfect information provide an upper bound for monitoring costs. 

If there were the possibility to introduce a perfectly working moni­

toring device it would be rejected if the costs of the device sur­

mount the information value, see Section 2.4. 



1.5 Hierarchy and Delegation 

Note that no hierarchy was assumed so far. Neither was the principal 

assumed to be the boss nor the agent to be her subordinate as one 

might associate from the designations of the two cooperating part­

ners. Consequently, the expression of a team seems to be much more 

appropriate. Agent is simply that member of the team who can vary 

his action/effort/behaviour/input. Principal is that member of the 

team who cannot costlessly observe the agent's action/effort/behav­

iour/input. Therefore, team members are bounded to schemes that set 

incentives. If person A buys insurance from company P, company P can 

hardly observe the care person A shows to avoid the accident, and 

nevertheless there is no hierarchical cooperation between A and P , 

see M. Spence and R. Zeckhauser (1971). 

The relations between employer and employee as well as between stock­

holder and manager are very important examples for an agent-principal 

relation. Although most approaches are based on the identifications 

of principal and employer or principal and stockholder, resp., some 

aspects of these relations require to see the subordinate as prin­

cipal and the superior as agent, see P. Swoboda (1987). In fact, 

the reward systems of hierarchical organizations sometimes provide 

more incentives for bosses than for subordinates. 

Further, no formal contract was supposed to legalize the relation 

between agent and principal. Moreover, not necessarily it is the 

case that "the principal delegates some decision making to the 

agent", though the delegation of decision making provides a reason­

able explanation of why the principal cannot observe the agent's 

doing in full detail. But there are many other situations different 

from the "delegation of decision making" where it is easy to see 

that the principal has some difficulties in controlling the agent's 

action/effort/behaviour/input. One example is the situation of 

insurance mentioned above. 

1.6 Hidden Effort, Hidden Characteristics 

The elaboration of Agency Theory requires a closer look to a number 

of different issues. One major task is to present a variety of 

different situations where a principal cannot completely observe an 
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agent. In addition, reasonable argumentations have to be given for 

this information asymmetry. One should distinguish two situations 

which were termed by K.J. Arrow (1986): hidden efforts and hidden 

characteristics. 

In many cases agent and principal cooperate within an organization 

and they know each other quite well. Each of them might provide 

some inputs to the team, but the principal's inputs are not under 

discussion here. The input provided by the agent are labour or 

management services and what can hardly be observed by others is 

the agent's effort. Effort is not only diligence and sweat but 

could also refer to the agent's renunciation of consumption on the 

job. Hidden effort and managerial discretion thus refer to the same 

situation. 

The total team output and hence the principal's welfare depend on 

the agent's effort, but additionally also on some exogenous risk 

(state of nature). Although the principal knows the probability 

distribution of this risk, she might be unable to come to know 

which state nature was actually realizing. Consequently, she is 

unable to separate low effort from bad luck. If results turned out 

to be poor, the principal cannot conclude that the agent's effort 

must have been low. So it is the environmental uncertainty that 

explains why the principal is unable to deduce the agent's effort 

from the resulting team output. 

As stated, the team members know each other. In particular, the 
principal knows the characteristics of her agent such as his skill 

and his attitude toward risk. Although the principal is unable to 

observe her agent's effort, she can predict the way in which the 

agent will behave under certain conditions. She can calculate the 

agent's response (function ¢: P~X) to a certain reward scheme. 

The principal can thus study the impact of reward schemes on her 

own wealth, and, determine a reward scheme that is best with re­

spect to her own interest and subject to the constraint that the 

agent's effort is induced by the reward scheme. 

In the basic situation of hidden effort the reward will be a func­

tion of team output y. This can be generalized if there is a 

monitoring signal z, i.e., a statistic that is correlated to the 



agent's effort. The issue of monitoring is thus related to the 

situation of hidden effort. 

A situation quite different from hidden effort is that of hidden 

characteristics. Here cooperation occurs across markets and the 

principal is unable to observe the agent's decision in time. A 

principal on the one side of the market gets into contact with 

many individuals, potential agents, on the other side. The 

principal has to make an offer in the moment of getting into 

contact with one of these agents. The agents, however, differ in 

their characteristics. Although the principal might know the 

distribution of characteristics, she usually will be uncertain 

about the particular type of agent. How to make an offer that is 

appropriate without knowing the individual characteristic? 

In such cases of hidden characteristics the principal will look 

for sorting devices or install additional instruments that par­

tially reveal hidden characteristics through screening. An im­

portant screening device consists of a set of payment schemes 

which allow for self selection through agents. Self selection 

schemes should be designed such that each agent has an incentive 

to reveal his type and his characteristics through choice. Such 

a scheme is presented in Section 2.6. 

2. A CLOSER LOOK 

2.1 Risk Sharing 

A common situation of hidden effort is one in which the principal 

seeks help from the agent because her wealth depends on services 

the agent can provide. The agent can offer these services in 

various quantities and qualities upon which he alone decides. 

Formally, the agent chooses an element x from a set X of feasible 

actions. This decision, in its manifold aspects, is called effort. 

So far the external effects are outlined. On the other hand, the 

principal's wealth is not only affected by the agent's effort. 

Another factor is some kind of exogenous risk the probability 
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distribution of which neither principal nor agent can control. 

Describe this state of nature by the random variable 8. Thus the 

principal's gross wealth, denoted by y, can be viewed as a func­

tion of effort x and risk 8, 

(1 ) -y f(x, 8) 

It might be indicated to visualize this situation as one of pro­

duction although sometimes this notion must be interpreted in a 

broad sense. Anyway, the principal's gross wealth y will be called 

output or result. The only input upon which a decision can be made 

is the agent's effort x. If there were any other inputs, their 

quantities and qualities will be supposed to be either fixed or 

settled beforehand. 

Of course, the principal wants to buy some input from the agent 

but, unfortunately, she cannot observe how much the agent is 

providing and how good he is performing. In other words, the 

principal is assumed to be unable to observe the agent's effort 

decision x E X. One implication of the exogenous risk 8 is that 

it gives a reason for the assumed information asymmetry. If the 

principal is not completely ignorant, she will usually know the 

production function f (how her gross wealth is affected by her 

agent's effort and the exogenous risk), and she will know the 

probability distribution of 8 . Later she will also observe the 

realization y of her gross wealth y. But, to speak in figurative 

terms, she might be too distant from the location of production 

in order to see which state 8 nature realized. Consequently, the 

principal cannot infer the agent's effort from the knowledge of 

both technology f and result y. The information asymmetry rules 

out negotiations with the aim to close with an agreement on effort. 

Assume that the realization y of the output can be observed by 

both agent and principal correctly and without costs. Hence the 

principal can offer a payment scheme p(.) where the actual payment 

p(y) to be made to the agent depends on the realization y of out­

put. Clearly, the principal will then keep the residuum y - p(y) 

as her net wealth. Denote by P the set of such schemes p(.) from 

which the principal is choosing one in order to offer it to her 

agent. 



So far the agent need not make any committing declaration or 

contract in any legal sense. He will just realize the principal's 

offer, consider it in his decision-making calculations, and accept 

the money later when the realization y becomes known. Note, how­

ever, that for some reward scheme it could happen under a particu­

lar realization of output that the actual payment is negative. In 

such a case, the agent were to pay the corresponding amount to the 

principal. In order not to exclude such schemes from further con­

sideration, the right will be assigned to the agent to decide 

whether or not to accept a payment scheme. If the agent accepts a 

payment scheme p(.) he declares himself willing to make an eventual 

transfer in the case p(y) is negative. But the agent is never sup­

posed to make any promise with regard to his effort decision which 

could not be checked by the principal anyway. 

Let c(x) be the agent's disutility of effort in terms of a money 

equivalent. So to speak, c(x) is the cost the agent has to pay by 

himself for the services he is going to provide as input. If the 

agent was offered and had accepted the payment scheme pEP and is 

now going to decide upon his effort x E X, he is confronted with 

net wealth 

(2 ) w(x,p) p(f(x,~)) - c(x) . 

Since the result (1) is uncertain at that moment of decision making, 

the wealth w will be uncertain, too. In the particular case the 

scheme p(.) is constant in y such that the agent receives a fixed 

wage rather than sharing the result, his wealth is free of risk. 

The welfare derived from wealth w can be formalized by the expected 

utility E(u(w)), or, what is done here, the agent's welfare U is 

expressed in terms of the certainty equivalent 

(3 ) U(x,p) := 
-1 ~ u (E[u(w)]) . 

Thereby, u denotes the Neumann-Morgenstern utility function of the 

agent. He is supposed to be risk averse (u is concave), and hence 

the certainty equivalent U of wealth is below the expected value 

E[w]. The difference between the two entities was called risk 

premium by J.W. Pratt (1964). 
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A second implication of the exogenous uncertainty 8 introduced in 

(1) is that it raises the issue of risk sharing. The more a pay­

ment scheme lets the agent share the uncertain result y, the more 

risky becomes his wealth (2). Suppose the principal wants to set 

an incentive to her agent by offering a considerable result sharing. 

The agent is not only requiring a compensation for his disutility 

of effort c(x). Because of his risk aversion, the agent needs also 

a higher risk premium in order to maintain a certain level of 

welfare. 

That risk premium may turn out to be inefficient from a risk-sharing 

point of view. Suppose the principal is risk neutral so she could 

bear all the risk without requiring a premium. The principal keeps 

all the risk with her residuum y - pry) if the scheme p(.) is 

constant such that the agent receives a fixed wage independent of 

the uncertain result. Such a fixed-wage payment, however, will set 

no incentives. 

2.2 Induced Effort 

How will the agent respond to a pa~nent scheme p(.)? He will choose 

his effort such that his welfare (3) is maximized. Let x* E X denote 

an optimal decision, 

(4 ) U(x*,p) max { U ( x , p ) I x EX} . 

The effort choosen depends, among other things, on the payment 

scheme and hence we write x* = ¢(p). Omit questions of existence 

and uniqueness (for some of the problems involved see S.J. Grossman 

and O.D. Hart (1983)), and solve (4) for each pEP. This yields 

the response function ¢: P ~ X that describes the way in which the 

agent responds to reward schemes. In other words, ¢ describes how 

effort is induced. Note that under scheme p the agent can and will 

attain the welfare U(¢(p),p) 

The decision on effort is not the only choice to be made. Distin­

guish four consequential choices. The first choice is made by the 

principal who selects a payment scheme pEP and suggests it to 

the agent. The second decision is made by the agent when he either 

accepts or refuses the scheme suggested. The agent makes his 



decision on acceptance in view of some other opportunities he might 

have and the best of which guarantees a certain reservation wel­

fare m. Evidently, the agent is accepting a payment scheme p only 

if the welfare attained is not below the reservation level. 

(5) U(Ijl(p),p) ;;; m . 

For that reason, the inequality (5) is called reservation constraint. 

If the agent refuses, the principal will presumably suggest another 

payment scheme. So there might be some bargaining and the first two 

decisions turn out to be interrelated. To make here a clear state­

ment, we proceed on the assumption that the agent accepts a scheme 

p if and only if the reservation constraint (5) is satisfied. The 

reservatio~ level m is thereby either belonging to the data or is 

resulting from negotiations. In short, m is considered as an exoge­

nous parameter. 

The third decision: If the agent accepted a reward scheme p he is 

going to choose his effort x* = Ijl(p). The fourth and final step 

of that sequence is the realization of the state of nature, more 

precisely, the realization y of y becomes known to both principal 

and agent. Only now the actual payment p(y) can be made. This ends 

the cooperation. 

Nothing was said hitherto about the first decision in that chain 

of four choices. How will the principal choose a scheme p from 

set P? The principal's wealth is the residuum y - p(y), and her 
welfare (again expressed in terms of a certainty equivalent) is 

(6 ) V(x,p) -1 - -v (E[v(y - p(y))]) 

where v denotes the Neumann-Morgenstern utility function of the 

principal. The welfare (6) depends on the agent's effort x since 

the result y depends on x. 

One of the stronger assumptions in the hidden-effort situation is 

that the principal knows all relevant characteristics of the co­

operating agent. The relevant characteristics of the agent are: 

utility function u, disutility c(.), set of feasible effort deci­

sion X, and the reservation level m. With that knowledge the prin­

cipal can calculate the way Ijl in which the agent will respond 
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x* = ~(p) to reward schemes p 

principal's decision to 

P. This assumption simplifies the 

(7) maximize V(~(p),p) with respect to pEP 

subject to the reservation constraint (5). 

* A solution of (7) will be denoted by Pm. As was indicated by the 

subcript m, the reservation level usually has a major impact on 

the scheme selected. Of course, the optimal scheme also depends on 

data such as the technology f, the agent's risk aversion -u"/u', 

and the variance VarIa) of the exogenous risk. 

A final remark is made on the assumption according which the prin­

cipal knows the agent's characteristics and is thus in the position 

to predict her agent's decision making although she is, due to the 

information asymmetry, unable to verify her calculations by obser­

vation. What makes then the difference between the ability to pre­

dict and the ability to observe? Suppose the principal selects the 

scheme p and predicts, by herself, that the agent will respond 

with effort x* = ~(p). What the agent will do in fact is to choose 

exactly that effort x*. The problem is not that there could be any 

difference between what the principal predicts and what the agent 

really does. The principal's prediction is always correct. 

Rather than that the true problem is: both individuals cannot freely 

negotiate in order to agree upon any pair (x,p) of effort and pay­

ment. Suppose, for a moment, both individuals would agree to realize 
a particular pair (x,p) where x f ~(p). Then the principal, unable 

to observe the agent, can predict that the agent will realize the 

effort x* = ~(p) in disaccord with the agreement. And the selfish 

agent will, in fact, make his decision x* as predicted. Conse­

quently, both individuals are restricted in their cooperation to 

those specific pairs (x*,p), where effort is induced by the payment 

x* = ~(p). For that reason, there is no need and no sense to discuss 

on effort at all. Agent and principal just speak on payment schemes 

p and none of them has doubts about the corresponding effort in­

duced. Since they do not settle effort, there is no shirking. 

The discussion between agent and principal on the payment scheme 

was modelled here in that way: The principal selects, from all 



payment schemes which guarantee the agent a certain welfare U ~ m, 
* that scheme Pm which maximizes her own welfare V. The resulting 

* * design of cooperation is characterised by the pair (xm,Pm) of in-
* * * duced effort xm = ¢(Pm) and payment Pm' By variation of the param-

eter m one gets the elements of the set I of second-best designs 

defined in section 1.4. 

2.3 The LEN-Model 

The hidden-effort situation as outlined in the last section cannot 

be solved in its general form. In order to study how the induced 

effort and the selected payment scheme depend on the data and 

parameters of the model, we further specify functions and variables. 

The set of specifying assumptions suggested here is called Linear­

Exponential-Normal-Model, since 

(L) output y is a linear function of risk 8, and feasible pay­

ment schemes p(.) E P are linear functions of output, 

(E) the utility function u of the agent is exponential; like­

wise the principal has constant absolute risk aversion, 

(N) the risk 8 is normally distributed. 

specifications (N), (L) imply that both the agent's wealth and the 

principal's residuum are normally distributed. That, in conjunction 

with (E), implies that the certainty equivalents (3), (6) can be 

expressed as expected value minus half the variance times risk 

aversion (G. Bamberg and K. Spremann (1981)). A simple version of 

the Len-Modell is: 

y f(x,8) := X + 8 X E X.- [0,1/2J 

8 normal, E[8J 0, Var[8J 

PEP if and only if p(y) = r + sy 

u(w) -exp(-a w), a > 0 

v linear (principal is risk neutral) 

c(x) x 2 
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The agent's effort has one dimension only and the result y is the 

sum of effort x and the one-dimensional random variable 8 . The 

agent has constant risk aversion denoted by ex = -u"/u' > 0 and the 

principal is risk neutral -v"/v' = O. In order to describe in­

creasing marginal disutility of effort, the function c(.) is sup­

posed to be quadratic. 

Two parameters r,s determine feasible payment schemes: r will be 

called fee and s will be called share. So far there are no re­

strictions on r,s E ~ although the share may be viewed as con­

strained to 0 ;;;; s ;;;; 1. In the case s = 0 the principal pays a fixed 

fee r for the services provided by the agent, independent of team 

profit. In the case s = 1 it is the agent who bears all the risk, 

while the principal's wealth will be risk free under such an agree­

ment. The fee r can be negative, too, which could be indicated in 

particular if the agent receives a positive share s > 0 of the 

result. One could then refer to r as a rent paid to the principal, 

and we will use the term rent independent of whether r is positive, 

negative, or equal to zero. From now on, we write the scheme as 

pair (r,s) of rent and share. 

Analysis and results presented in the sequel depend, as always, 

on the specific assumptions made. In particular, the class of 

linear payment schemes has a major impact. We just mention that 

non-linear schemes have been suggested. Quite often arrangements 

can be found where the agent's reward is not a linear function of 

team output. Sometimes, the agent participates in gains but not in 

losses. 

(8 ) p(y) r + S • max {O,y} 

such that the risk premium demanded will be reduced. Denote the 

set of payment schemes (8) by P+. Not only is the question which 

are the parameters r,s chosen in the situation where P+ is the set 

of feasible arrangements. Another issue is whether or not the best 

schemes in P+ are superior to linear profit-sharing arrangements 

in P. In other words: which arrangements would be chosen in the 

set P U P+? Another common arrangement is a bonus-penalty scheme: 

a fixed fee r is applied as long as the profit is not below a 

certain critical level YL' combined with a fine t ~ 0 for too poor 

results: 



(9 ) p(y) C-t 
if y ~ YL ' 

if Y < YL 

For an analysis of penalty schemes see also J. Mirrlees (1975). 

Our version of the LEN-Model has three exogenous parameters: 

the agent's risk aversion a > 0, the reservation level m, and the 

variance 02 > 0 of the environmental risk. There are three endog­

enous variables: the agent's effort x, and rent r and share s which 

determine the payment scheme. The purpose is to study how the in­

duced effort and how the payment scheme (r,s) depend on the exog­

enous parameters. 

* * The principal will find an optimal payment scheme (rm, sm) in three 

steps which answer three questions. The first question is: in which 

way will the agent respond x* to a payment scheme (r,s)? 

In the LEN-Model the agent's wealth (2) is equal to 

(10) w(x;r,s) r + (x + 8)s - x 2 

and the derived welfare (certainty equivalent (3)) is 

U(x;r,s) E[w] ~ Var[w] 

r + sx - x 2 - ~ s2 02. 
( 11) 

Maximization of U with respect to effort x yields the agent's 

response 

(12 ) x* ¢(r,s) s 
"2 

Note that 0 ~ s ~ 1 implies x* X. This proves: 

THEOREM 1: Neither the rent r nor (the result of negotiations on) 

the reservation level m have an impact on the agent's effort. In 

particular, a fixed-fee arrangement, s = 0, induces the agent to 

the lowest feasible effort, x* = ¢(r,O) = 0, however large the 

rent r may be. 

The second question is: which payment schemes (r,s) will be ac­

cepted by the agent in view of the reservation constraint (5)? 
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Equations (11), (12) imply that the attained welfare is 

(13) U(x*;r,s) 
s2 2 

r + If (1 - 2ao ) 

such that the reservation constraint is satisfied if the rent r 

has the size 

(14 ) r 
s2 2 

m - 4 (1 - 2ao ) , 

at least. 

A common hypothesis is that the fee or rent r can be reduced in an 

arrangement if the share s is increased. As (14) indicates, how­

ever, that is correct only if both the agent's risk aversion a and 

the variance 02 are small enough, i.e., if 2a0 2 < 1. To see the 

reason, recognize the difference between expected value and cer­

tainty equivalent of the agent's wealth (10) as a risk premium. The 

risk premium is equal to (a/2) s 202. Thus a rising share s has 

three effects. (i) A higher bonus simply increases the expected 

income. (ii) A higher share induces the agent to more effort and 

he is participating in a better result. (iii) The agent is demanding 

a higher risk premium because he is going to bear more of the risk 

as the share is increased. If the third effect outweighs the first 

and the second effect, the overall result is that the fee r has to 

be increased instead of decreased as a higher share is envisaged. 

THEOREM 2: If the agent's risk aversion a and/or the variance 

020f the environmental risk are lage (in the sense of 1 < 2a0 2 ), 

an increase of the share s requires an increase of the rent r. 

The rationale of this result is that the agent will not only share 

in "profits" y > 0 but in "losses" y < 0, too. 

The third question is: which payment scheme (r,s) maximizes the 

principal's welfare given the agent's response (12) and subject 

to the reservation constraint(in the form (14))? 

The principal's wealth is the residuum 

(15) y - (r + sy) ( 1 s)(x+8)-r 

and her welfare, because of her risk neutrality, is the expected 

wealth 

(16 ) V(x;r,s) (1 - s) x - r. 



Considering induced effort (12), the principal wants to maximize 

(17 ) V(x*;r,s) (1 - s) ~ - r 
2 

with respect to rent r and share s such that the reservation con­

straint (14) is satisfied. Insert (14) into (17) and see that it 

means to maximize 

(18) v 
s2 2 

(1 - s) ~ - m + II (1 - 2ao ) 

which turns out to be a function of s alone. The share that maxi­

mizes (18) is easily determined, 

(19) 1 

From (14), (19) follows the rent selected, 

(20 ) m -

whereas (12) gives the induced effort 

(21 ) 1 

Remember that the agent's welfare is u* 

attains the welfare 

(22 ) V* 1 m • 
4(1 + 2a0 2 ) 

m whereas the principal 

* * * ~ The agent's share sm effort xm' expected output E[f(xm,8)], and the 

2 principaL's welfare V* are inversely related to ao . 

One implication of (20) is that the principal's welfare is inver­

sely related to her agent's risk aversion a. 

THEOREM 3: If the principal could choose between two agents who 

differ only with respect to risk aversion, she prefers the agent 

with the lower risk aversion. 

To comment on (19), the principal finds it best to reduce the share 

s* as the agent's risk aversion a and/or the variance 0 2 of exogenous 

risk increase. This is because the agent will then ask a higher risk 
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premium. However, the agent will never get a fixed-fee salary. 

THEOREM 4: No fixed-fee agreement (r,O) will be made, however 

large the agent's risk aversion is. 

On the other hand,the principal prefers to keep a residuum almost 

free of risk, s* ~ 1, if the agent's risk aversion a or the variance 

0 2 are small. In such situations it is cheap to motivate through 

profit sharing since the risk premium required by the agent is small. 

An extreme situation is that of a risk neutral agent a = O. A risk 
* * neutral agent bears all the risk, sm 1. The effort xm = 1/2 induced 

* by that share sm = 1 can be seen as first best as will be shown in 

the next section. The welfare attained by the principal assumes the 

largest value ever possible V* = 1/4 - m. One can therefore conclude: 

THEOREM 5: It is the connection of unobservability (of the agent's 

effort) and of risk aversion (of the agent) that excludes first-best 

arrangements. 

2.4 Agency Costs 

In the seminal paper by M.C. Jensen and W.H. Meckling (1976) agency 

costs were proposed to be a key tool in evaluating alternative de­

signs of a principal-agent relation. The authors defined agency 

costs as the sum of (i) the monitoring expenditure by the principal 

(no such expenditures are modelled here), (ii) the bonding expend­

itures by the agent, and (iii) the residual loss, i.e. the monetary 

equivalent of the reduction in welfare experienced by the pricipal 

due to the divergence between the agent's decisions and "those 

decisions which would maximize the welfare of the principal" (1976, 

p. 308). The latter formulation, however, is not clear and ambiguous 

if taken literally, see D. Schneider (1987), R.H. Schmidt (1987). 

In Section 1.4 agency costs were defined as an index that measures 

the distance between the set E of first-best designs and the set I 

of second-best designs. In order to determine agency costs along 

this line, we have to specify what measure of distance between E 

and I should be used. In addition, one has to explore for what pur­

poses that index termed agency costs can serve. Agency costs as 



measure of distance can be presumed to give an estimation of how 

much the given second-best design could be improved if there were 

a monitoring device informing on the agent's effort. In fact, the 

nature of agency costs will be seen as a decision-theoretic value 

of perfect information. But one should be very careful when agency 

costs are suggested as a tool to evaluate alternative second-best 

designs. 

Formally, we consider two particular designs, one belonging to the 

set E, the other to I. Both designs assign the same level m of 

welfare to the agent. Agency costs, in the sense of a distance 

measure, are the difference of the principal's welfare in these 

two designs. In the LEN-Model it turns out that this difference 

is independent of the parameter m. This rather abstract definition 

will now be made more concrete in terms of the information value. 

The rationale of the principal-agent relationship is that the 

agent's effort cannot be observed by the principal. A rigorous 

approach has thus to define agency costs as a value of information: 

how much will the principal offer, at most, if he could observe 

the agent's effort? 

If the principal has perfect information on the true effort of 

the agent, both team members can bargain and agree upon any effort 

in exchange for any payment. No longer has effort to be induced by 

a payment scheme. Under perfect information the principal would 

thus address to 

Maximize V(x,p) 

(23) subject to U(x,p) ~ m 

with respect to p P and x E x 

if the agent is willing to enter into cooperation as long as his 

welfare reaches the level m. Denote a solution of problem (23) by 

(xo , po). This design (xo , po) is the first-best design chosen to re-m m m m 
present E. 

* * From the set I we choose the design (xm' Pm) that solves the problem 
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Maximize V(x,p) 

subject to U(x,p) ;; m 
(24) 

with respect to p P 

where x = ljJ(p) is induced. 

Agency costs are now defined as difference 

(25) 

For the LEN-Model it is easy to see that 

(26) 1/2 

This is the efficient effort upon agent and principal would agree 

if effort could be observed. The payment they will agree upon is 

r~ m 

(27) 
s~ o . 

The results (26), (27) and (22) yield agency costs in the LEN-Model 

as 

(28) AC 
2 exa 

independent of the agent's welfare m. 

since AC is increasing with exa 2 we get 

THEOREM 6: The unobservability of the agent's effort becomes as 

more a drawback the larger the agent's risk aversion and the larger 

the variance of the environmental risk are. 

Another insight provided by (28) concerns the output variance a 2 • 

The theory of finance tells that diversification is not an issue 

for the single firm because all unsystematic risks can be elimi­

nated in well diversified portfolios. This result, however, remains 

no longer true in the context of agency theory. Diversification 

within a single firm implies a lower variance a2 and thus reduced 

agency costs. Consequently, the dependency of agency cost on the 

variance a2 may suggest to form teams, where the team output has, 

because of diversification, lower variance compared with the output 



variances of separated units. The reward of team members is then 

made as depending on the output of the whole team, rather than 

making reward a function of individual output. 

The literature on teams, see A.A. Alchian and H. Demsetz (1972), 

often presents this rationale for the existence of teams: the team 

output can be observed but not be separated and presented as sum 

of what each of the team members contributed. The analysis pre­

sented here suggests another rationale for the existence of teams: 

the team output is diversified (lower 0 2 ) and hence, taken as a 

basis to reward team members, reduces the required risk premiums. 

A final implication of (28) concerns the question of what happens in 

cases where t~e variance 0 2 is quite large and cannot be reduced 

through diversification. It may thus happen that agency costs are 

so high or, equivalently, that the principal's welfare (22) is such 

low that she prefers no cooperation with an agent at all. The prin­

cipal, perhaps, has other opportunities which determine a certain 

reservation level also for herself. Three ways to overcome such a 

situation of too high agency costs can be outlined. 

Firstly, one could enlarge the set P of feasible payment schemes. 

Consider nonlinear schemes of the form (8) or bonus-penalty schemes 

of the form (9). If such schemes were feasible it could be the case 

that second-best designs come closer to first-best results. In a 

particular setup J. Mirrlees (1975) demonstrated the superiority 

of payment schemes that impose heavy penalties on a suitable range 

of outputs. 

Secondly, one could consider monitoring devices that give additional 

information, though not perfect in every case, on the agent's effort. 

Costless monitoring signals were introduced by M. Harris and A. Raviv 

(1979), B. Holmstrom (1979), S. Shavell (1979), F. Gjesdal (1982), 

N. Singh (1985). An analysis of monitoring signals within the LEN­

Model follows in the next section, and extension of these results 

with respect to costly monitoring was done by M. Blickle (1987). 

Thirdly, society could encourage trust. If nowhere cooperation is 

starting, society can be supposed to develop and to reward behavior 

such as honesty, reliability, and altruism. In the literature on 
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organization, such forms of behavior are induced through the pro­

cess of indoctrination: the member of the organization internalizes 

cooperative criteria, which replace selfishness even within the 

reign of managerial discretion. 

2.5 Monitoring Signals 

Both the general model (Sections 2.1, 2.2) and the special LEN-Model 

(Section 2.3) on the hidden-effort situation can be extended in 

order to incorporate organizational instruments which monitor the 

agent and measure his effort. Generally speaking, there might be a 

(multidimensional) signal z which, more or less exactly, reveals 

the agent's (multidimensional) effort x. Such a monitoring signal 

z must thus be a function of x, though not a function of x alone. 

More or less exactly means that some additional uncertainty in­

fluences the value z of the signal z, 
-(29 ) z h(x) + E 

Such a monitoring signal may be seen as a sufficient statistic. 

Both principal and agent are supposed to know the observation func­

tion h as well as the probability distribution of the observation 

error E. Nature will realize the random variable E at the same time 

when S is realized. Like S, the principal will not learn the reali­

zation E of E. Nevertheless, the principal can find it better to 

make the reward not only depending on output y but also on the 

monitoring signal z. When cooperation is started, the principal is 

thus suggesting a payment scheme p(y,z) as a function of output y 

and the monitoring signal z. 

In its simplest form, the observation function h and the parameters 

of the probability distribution of the observation error E are given 

beforehand. The principal has thus to decide whether to utilize the 

signal z in the reward scheme or not, and if yes, in which way the 

payment should depend on z. Such an extension will now be studied 

within the framework of the LEN-Model. 

In more complex cases, the form of the observation function h or 

distributional parameters of the observation error E might belong 



to the principal's decisions. Even more, alternative monitoring 

devices can imply different monitoring cost. To give an example, 

let effort x and signal z be one-dimensional variables, z = x + £, 
~ ~ 2 

E[sJ = 0, and the variance Var[sJ = Os being a decision variable. 

Thereby, monitoring costs increase in some way as a smaller error 

variance is chosen. The question is then not only how to make the 

reward depending on z but also: how much wealth should be devoted 
2 to make monitoring more precise, i.e., to reduce os. 

Now, a costless monitoring signal is considered and introduced into 

the LEN framework. A straightforward extension of the simple ver­

sion of the LEN-Model presented in section 2.3 is 

~ 

f(x,8) 8 output y x + 
~ 

signal z h(x) + s x + s 

~~ 2 ~ 2 
COV(8,£) o , 8 ~N(0,o8) s ~N(O,os) , = 

effort x E X [0,1/2J 

payment scheme pEP iff p(y,z) r + sy + tz, 

agent's risk aversion -u"/u' a. 

principal risk neutral , 

disutility of effort c(x) x 2 

The analytical solution follows the steps presented in Section 2.3. 

The principal wants to choose a reward scheme given by the triple 

(r,s,t) such that her welfare, the expected resiudal wealth 

y - (r + sy + tz), is maximized. As before, the principal knows 

the agent's characteristics a.,X,c,m and can thus predict the agent's 

response x* = ~(r,s,t) to a reward scheme (r,s,t). 

The agent's wealth, similar to (10), is normally distributed, 

(30 ) w(x;r,s,t) r + s(x + 8) + t(x + £) 2 - x 

and the welfare (certainty equivalent) is equal to 

( 31) U(x;r,s,t) r + (s + t)x - x 2 
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Maximization of (31) with respect to x yields 

(32 ) x* ~(r,s,t) 

which is the induced effort. 

s + t 
-2-

Further, the agent is assumed to accept a reward scheme (r,s,t) if 

and only if the reservation constraint U(x*,r,s,t) ~ m is satisfied. 

A remark on the reservation level will be made below. The constraint 

requires a rent r which has the level 

(33 ) r 

at least. Given the response (32) and the reservation constraint 

(33), the principal's welfare is 

(34 ) 

v E[Y - (r + sy + tz)] 

s+t 
-2- - m -

s2 2 t 2 2 
1l(2aae - 1) - 1l(2aa E - 1) 

+ ~ _ (s+t)2 
2 2 

+ 

This welfare, taken as a function of s and of t is, for a sufficient 

small, concave and will be maximized for 

s* 1 - t* 
2 1 -t 2aa e 

(35) 

t* 1 - s* 

1 + 2aa 2 
E 

The linear system (35) has the explicit solution 

s* 1 
2 

+ a~/a~ 1 + 2aa e 
(36) 

t* 1 

2aa 2 + 2 2 1 + a/ae E 

Equations (36), together with (33), provide the reward scheme 

(r*,s*,t*) selected. Some of the properties are noteworthy. 



At first t* > 0, in particular, t* f o. This means that the prin­

cipal prefers to make the reward depending on the monitoring sig­

nal z however inaccurate it is, i.e., however large the variance 

0 2 of the observation error may be. If that variance becomes larger 
E 

and larger, ceteris paribus, t* is chosen smaller, and the share 

s* selected increases and tends to the value (19). 

Another result of (36) concerns ~he question whether a wage should 

be paid for labor input (time of presence) or for labor output 

(result of work). Consider again a varying exactness of the moni­

toring signal as measured by the variance 0 2 . As 0 2 becomes smaller, 
2 E E 

the share s* decreases. If 0E tends to zero, which means that the 

effort (labour input) can almost accurately be observed, the optimal 

share vanishes, s* = O. At the same time, t* tends to 1 where 1 is 

the marginal value of effort to the principal. If effort were observ­

able, the optimal reward scheme is just a price for units of effort, 

and each effort unit is rewarded according to its marginal value. 

The rent r has a distributional effect only. So understand the share 

s as a wage paid for labour output and t as a wage for labour input. 

The formula (36) indicates how to mix a payment for output with a 

payment for input in cases of observation errors. 

A further comment is made on the bias to signal effort instead of 

really working. Extend the LEN-Model such that the agent's effort 

x = (x1 ,x2 ) is now a two-dimensional decision variable. Symmetry is 

achieved through assumptions 

-output y f(x,e) 

(37 ) 

disutility c(x) 

This makes all efforts (x1 ,x2 ) with xl f x2 inefficient, since the 

( Xl + x2 xl +2 x2J effort 2 yields the same result at reduced dis-

utility: 

Now assume there is a monitoring signal which informs on xl but not 

on x2 ' 

(38 ) signal z 

The principal will then choose a revlard scheme were the agent's 
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salary depends on the monitoring signal,t* + 0, although the agent 

will respond with an inefficient action xl > x2 . So to speak, the 

principal is aware and predicts that the agent utilizes working 

time to signal effort rather than to work. Nevertheless, the prin­

cipal prefers to have the signal be part of the reward. 

A final remark concerns the question whether or not the agent re­

fuses cooperation when the principal is going to introduce an 

additional monitoring device. As an homo economicus, the agent 

would be indifferent if his welfare was unchanged. Might be the 

principal is willing to increase that reservation level m and is, 

nevertheless, better off. A principal prepared to modify m can 

expect that the agent looks by himself for signals that inform on 

his effort. Another point is that some kinds of monitoring devices 

cause additional disutilities to the agent which need compensation. 

Consequently, there are three reasons why the introduction of moni­

toring signals can be costly. One of course is that the technology 

of monitoring requires resources. The second reason is that the 

agent asks for new negotiations on the level m of his welfare. The 

third reason is that a disutility caused by monitoring must be com­

pensated. 

2.6 Screening 

So far, the principal has been assumed to know all the agent's 

characteristics such as risk aversion and so forth. The analysis 

presented in Sections 2.1 through 2.5 focussed on hidden effort 

and monitoring. As outlined in 1.6, another issue of agency theory 

is screening. Sorting and screening devices become necessary in 

situations where some of the agent's characteristics are hidden. 

Perhaps the most important class of screening devices is that of 

self selection schemes. This is because everybody prefers free 

choice to inquisition even if the final outcomes are the same. 

This section presents basic ideas in the design of self-selection 

schemes, see K.J. Arrow (1986). To be designed is a set of con­

tracts such that each individual chooses the contract which is 

designed to fit his or her type. Thus, the individual's character­

istics are revealed through choice. 



Here, the hidden characteristic is supposed to be the agent's risk 

aversion. All results are derived within the framework of the LEN­

Model. But no monitoring signals are considered in order not to 

burden the notation. 

Consider a labour market with job searchers (possible agents) on 

the one side and the principal in search of an agent on the other 

side. This time, the issue is cooperation happening across the mar­

ket. The principal is ready to offer reward schemes (r,s) with 

(39 ) share s(a) 1 

1 + 2ao 2 

r(a,m,s) 
s2 2 ( 40) rent m - ""4 (1 - 2ao ) , 

see (19), (14). However, the principal does not know a job searcher's 

risk aversion a this time. 

Note that (39) is the optimal share as a function of risk aversion 

a, whereas (40) denotes the smallest rent an agent with risk aver­

sion a and reservation level m would accept, if the share were equal 

to s, independent of whether or not this s is optimal in the sense 

of (39). Another result that should be recalled is the certainty 

equivalent of an agent's wealth under contract (r,s), now denoted 

by U a( r ,s) : 

(41 ) 

see (13). Suppose the principal knows there are two types k = 0,1 

of job searching agents who differ only with respect to their risk 

aversion a O,a1 . The principal knows further that low-risk-averse 

job searchers k = 0 are, to simplify notation, risk neutral and 

that type-1 job searchers have risk aversion a, 

(42) o and a . 

Both types of agents may have, so far, the same exogenous reserva­

tion level m and identical disutilities of effort. As has already 

been demonstrated, the principal prefers type 0 job searchers to 

type 1 agents. According to (22), the principal's difference in 

welfare of getting a type-lor type-O agent is 
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(43 ) 1 1 

"4 - 4(1 + 2aa 2 = 
2 aa 

2 • 
2 (1 + 2aa l 

But, in order not to conclude with a search model, assume the prin­

cipal's aim is not to refuse type 1 agents. She just wants to offer 

to each job searcher a contract which she, the principal, finds 

best. 

Everything were easy if the principal c0uld costlessly find out a 

job searcher's type. He would then offer 

contract ° 
share So := s(o) 1 

rent r O := r(O,m,sO' = m - 1 
"4 

to type ° agents, and 

contract 1 

share s(a) 1 
sl := 2 1 + 2aa 

rent r 1 := r(a,m,sl) according to (40) 

to individuals type 1. 

What will happen if the principal cannot identify an agent's type 

and is going to allow all job searchers to choose among contracts 0,1? 

The answer is that the set of contracts 0,1 breaks down as a self­

selection device: Agents of any type decide for contract 1. The 

proof is twofold. Firstly agents type 1 understand that 

(44 ) 
2 aa 

m - -2- < m 

and consequently prefer contract 1 to contract 0. Secondly, an indi­

vidual type ° realizes that welfare under contract 1 is 

(45 ) 

which exceeds the welfare under contract 0, 

(46 ) 



In other words: As long as there are type-l job searchers in the 

labour market and type-O agents cannot be excluded from choosing 

contract 1 (which is designed to type-1 individuals), the reser­

vation utility of type 0 agents is endogenously increased from m 

to the level (45). 

Both comparisons (44), (46) demonstrate that a self-selection 

device made up of contracts 0,1 will break down. 

Fortunately there is a straight-forward revision. Realizing that 

type 0 agent's reservation level mO is now endogenously given 

through (45), 

(47) 

while the reservation of type 1 agents is still at the old level 

m, the principal could modify contract 0 correspondingly. This 

modification is called 

contract 2 

share s2 .= So = 1 

1 + 
2 

rent .= r(0,mO,s2) - aa r 2 m 
2aa 2 )2 4 2(1 + 

While the share remains unchanged, the rent refers now to mO rather 

than to m. 

Is the set of contracts 1,2 working as a self-selection device? The 

answer is yes. 

To prove this answer one has to consider the choice between con­

tracts 1,2 for each type of individuals. Firstly, contract 2 was 

constructed in such a way that type-O agents are indifferent bet­

ween contracts 1,2. So increase the rent of contract 2 by one 

dollar or so to induce type-O agents definitely decide for con­

tract 2. Secondly, type-1 agents still prefer contract 1 when having 

the choice among contracts 1,2. This follows from 

33 



34 

One should not forget, however, to ask the principal what she 

thinks about the self-selection device of contracts 1,2. The final 

question reads: is the principal really better off under this self­

selection device where each agent reveals his type through choice? 

comparison is made with respect to the situation before, where 

everybody just got contract 1. 

Let us see the answer: If a type-O agent decides for contract 2 

instead of contract 1, there are two changes of the principal's 

welfare. Firstly, there is an increase of welfare V according 

to (43). Secondly, there is the cost mO - m associated with the 

endogenous reservation welfare of type-O agents. The net effect 

turns out to be positive. 

(49 ) ( aa 2 2)2 > 0 . 
\1 + 2aa 

Consequently, the principal prefers to offer the self-selection 

device. Her incentive to replace the uniform contract 1 by the 

device of self-selection between contracts 1,2 becomes the greater, 

the more different job searchers are with respect to their hidden 

characteristic risk aversion. 

Finally, the principal can further increase her net gain (49). She 

realizes that the costs of the self-selection device,mO - m,are 

due to the fact that type-O agents cannot be excluded from choosing 

contract 1. So the trick is to modify contract 1 such that the in­

duced increase of type-O agent's reservation level will not be as 

much. This is possible, indeed. Since contract 1 maximizes the 

principal's welfare, a small variation from sl to s3:= sl - 6 and 

from rent r 1 to r3:= r(a,m,s3) causes a welfare loss of second order 

only. On the other hand, the difference UO(r1 ,sl) - UO(r 3 ,s3) of 

type-O agent's welfare is of first order in 6. This means that the 

principal improves herself when offering self-selection between 

contracts 2,3 rather than self-selection between contracts 1,2. 

As was pointed out by K.J. Arrow (1986) it is typical for problems 

of hidden characteristics that not all types of searching indi­

viduals can find exactly that offer they would get if their charac­

teristics were known by the other market side. This result can be 

cast in those words: Consider, on one side of the market, "weak"as 



well as "strong" individuals, characteristics that are hidden to 

the other market side. Usually, weak individuals need help and 

must be treated with care. In order to induce strong people to re­

nounce on care and to help themselves, they must get an extra bonus: 

not for justice, but to set incentives. The size of the bonus de­

pends on the weakness of the weak, or to be more precise, the amount 

of care devoted to the weak. Sometimes, the weak are not treated 

with the proper care, just to make the strong peoples' bonus a bit 

smaller. 
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Managerial Contracting with Public and Private Information 

Hellmuth Milde 

Summary 

This paper is concerned with the relationship between a principal and an 

agent. The principal-agent problem is a special case of the more general moral 

hazard problem. The basic issue is to design contracts that share risk and 

simul taneous 1y preserve incentives. The source of moral hazard is the principal's 

inability to perfectly monitor the agent's actions. These actions together with 

the state of the world determine the company's cash flow. Moral hazard can be 

diminished by designing incentive compatible contracts. In order to simplify the 

analytical solutions we make explicit assumptions regarding the utility function, 

the density function, and the sharing rule. As a result, the application of mean-

variance analysis is possible. 
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1. Introduction 

The theory of decison making with informational asymmetry examines two closely 

related problems: adverse selection and moral hazard. Adverse selection is an 

identification problem. Sometimes commodity markets and financial markets are 

characterized by asymmetrically distributed quality information. In his founding 

paper, Akerlof (1970) considers a market in which buyers are unable to ascertain 

the quality of a used car before the purchase while sellers are aware of the true 

quality. There is no possibility to transmit reliable quality information from 

insiders to outsiders. It is easy to demonstrate that this inability might prevent 

mutually advantageous transactions from taking place. In Akerlof's special case 

only the lowest quality cars ("lemons") are actually traded. To put it in more 

general terms, "lemon" markets typically result in serious market failures. 

Moral hazard, on the other hand, is an incentive problem. In one of the 

founding papers, Ross (1973) considers the relationship between a principal and an 

agent. The basic informational asymmetry is generated by the principal's inability 

to perfectly (or costlessly) observe and monitor the agent's actions. The 

importance of moral hazard has been emphazised in the managerial theory of the 

firm. In modern corporations, there is separation between ownership and control. 

As owners (or principals) of the firm, stockholders delegate decision-making 

authori ty to managers. Managers are the stockholders' agents and their 

responsibility is to run the company in the stockholders' best interest. However, 

due to imperfect observability, managers have the opportunity to pursue their own 

goals, which are in conflict with the goals of stockholders. It is important to 

note that imperfect observability of managers' actions is the basic source of the 

moral hazard problem. Even the observable end-of-period cash flow (or wealth) of 

the corporation does not give a clue about the agent's true contribution. This is 

because the corporation is operating in an uncertain environment. Consequently, 

the observable end-of-period value is a mixture of a random term and the manager's 

input, thus implying the inability to isolate the manager's true contribution. In 

order to induce the manager to act in the owner's best interest a specific design 

is required for the manager's compensation schedule. The purpose of this design is 



to achieve incentive compatibility. A contractual arrangement, which is incentive 

compatible, guarantees the highest possible manager input and the best possible 

result for the principal by acting as a self-enforcing mechanism. 

This paper is about incentive compatibility of managerial compensation 

schemes. The next section outlines the major assumptions of the basic model. In 

section 3 we focus on a model with public information. In the public information 

case the contract, which is endogenously derived, is called a first best solution. 

We give a detailed discussion of this case in order to have a benchmark to evaluate 

models with differing informational assumptions. In section 4 we assume that 

information is private. We shall discuss the structuring of a contract which is 

denoted as a second best solution. We also compare both contracts and demonstrate 

the effects of asymmetric information on managerial contracting. 
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Basically we shall follow the framework of Ross (1973), Holmstrom (1979), 

Stiglitz (1983) and Chapter III of the 1985 book by Barnea/Haugen/Senbet (BHS). 

While Ross, Holmstrom, and Stiglitz do not make special assumptions regarding the 

underlying functions, it is well known that analytical solutions are simplified 

under explicit assumptions regarding the utility function and the density function. 

In this paper we follOW BHS's advice (p.29) and use a CARA utility function 

(£onstant !bsolute ~isk !version) in combination with normally distributed cash 

flows and linear sharing rules. This allows the application of the mean-variance 

approach, and guarantees explicit solutions for some of the contracts discussed in 

this paper. 

2. Assumptions 

2.1 Risk Preference FUnction 

When we analyse decision making under uncertainty we think in terms of 

expected utility. In order to specify the underlying utility function we usually 

assume that the average decision maker is risk averse. Risk aversion implies a 

concave utility function. In most of the literature dealing with portfolio 

problems or agency problems the only assumption made is that utility is an 

increasing and concave function of the end-of-period wealth. However, imposing 
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more structure on the utility function provides the possibility to derive explicit 

solutions. Following BHS we assume that both principal and agent make decisions 

according to a CARA utility function. In this case, the manager's utility U is 

given by 

U(R) : 1 - exp (- A R) 

and the principal's utility V is given by 

V(Q) : 1 - exp (- B Q ), 

where 

R: manager's stochastic(end-of-period)income and R is the realization, 

Q: principal's stochastic(end-of-period)income and Q is the realization, 

A manager's coefficient of absolute risk aversion (A > 0), 

B principal's coefficient of absolute risk aversion (B > 0). 

(2) 

One reason that CARA utility functions have proved popular in practical examples is 

the absence of wealth (income) effects. Using the definition of the Arrow-Pratt­

measure of absolute risk aversion it is easy to show that A and B are the constant 

risk aversion parameters: 

- URR(R)/UR(R) A, 

VQQ(Q)/VQ(Q) : B. 

2.2 Sharing Rules 

Next we explain the definitions of the manager's income R and the principal's 

income Q. Consider a firm with separation of ownership and control operating in a 

single period framework. The end-of-period cash flow (or weal th) is X, where X, 

the realization of the random variable X, is unknown to both principal and agent. 

The analysis is presented in three steps: Firstly, managerial effort is assumed to 

have no impact on the realization of X, thus making the distribution of X an 

exogenously given function. Moreover, we assume that the distribution is 

symmetrically known to all parties. Secondly, following the standard agency 

literature the expected value of X is affected by the agent's effort. The effort 

is assumed to be observable by the principal. Thirdly, as before the distribution 
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of X is governed by the agent's ~nput, however, the true input is not observable. 

Details regarding the density function of X are discussed in the next subsection. 

Given that both principal and agent are risk averse, it is obvious that the 

two parties cannot both achieve certainty situations. Consequently, some 

proportion of the social risk will be borne by each party. In this paper we shall 

discuss possible arrangements of risk sharing. As indicated, effort is introduced 

step by step. The impact of different assumptions regarding effort on the optimal 

solution of risk sharing is analysed. 

As to the sharing rule we assume the simplest possible case. Only linear (or 

proportionate) sharing rules are considered. If the sharing rule is linear, the 

manager will get a constant fraction ex of the company's cash flow. The residual 

fraction (1-ex) will be left for the principal. In general, a linear sharing rule 

is not an optimal strategy in the Pareto sence. However, Pareto optimality can be 

achieved if side payments from one party to the other are taken into account. In 

our model the side payment is the manager's fixed income component F. Both ex and F 

are the owners' decision variables. Any scheme of the manager's compensation is 

completely described by a pair {ex, F}. 

Given alternative pairs of ex and F the manager's stochastic income is given by 

R = ex X + F, 

and the principal's income is given by 

(4) 

where 0 :S ex :S and F ~ o. 

2.3 Density Function 

In this paper we assume that the firm's cash flow X is normally distributed. 

Thus, the density function is given by 

~ 2 
N (Xi jJ ,(5 ), 

where both moments ELx] = jJ and VareX] (52 are exogenously given in the basic risk 
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sharing model (subsection 3.1). Later (subsection 3.2 and section 4) we shall 

drop this assumption and introduce a functional relationship between the expected 

val ue of X and the managers' input. The properties of the "production" function 

are discussed in the next subsection. 

As is well known, the combination of a CARA utility function with a normally 

distributed random variable results in a mean-variance model. The popularity of 

the mean-variance approach is due to the property that risk is fully described by 

the variance of the random variable. According to our assumption, X is normally 

distributed. However, X is not the relevant argument in the utility functions. As 

argued in (1) and (2) the utilities are functions of Rand Q, respectively. On the 

other hand, it is well known that any linear combination of a normally distributed 

random variable is also normal. Thus, the linear sharing rule discussed in (3) and 

(4) guarantees that the normal distribution of X is preserved for the cash flows R 

as well as cr. Without the introduction of the linear rule R andQ would not be 

normally distributed in general. 

Given the normal distribution of Rand '0, the combination with (1) and (2) 

results in the following proposition: The maximization of expected utilities 

E[U(R)] and E[V(Q)] is identical to the maximization of the associated certainty 

equivalents G and H (for details see Parkin/Gray/Barrett (1970) or Bamberg (1986», 

where 

G E[R] - A VadR]/2, 

H E[Q] - B Var[Q]/2. 

From (3) and (4) we derive the following moments: 

E[R] rtlJ + F, VadR] = a2 0 2 , 

E[Q] (1 -a)lJ - F, VadQ] = (1 _rt)202. 

2.4 Production Function 

(5) 

(6) 

(7) 

(8) 

In our earlier discussion we argued that the expected cash flow will be a 

function of the manager's effort. Following the standard agency model we assume 

that effort affects the random variable according to the criterion of first-order 

stochastic dominance. As it is well known one random variable is dominated by a 

second random variable in the sense of first-order stochastic dominance if the second 
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r.mdom variabl," differs from the first random variable by a positive additive arrount; 

see Iiadar/Russel C 1971) for details. Thus, introducinz a s·tandard production function 

we assume that more effort e generates a "better" random variable where "better" 

means dominance in the first-order sense. 

The production function is assumed to have well-known properties, i.e. the 

expected cash flow is increasing with increasing effort but shows diminishing 

marginal returns: 

il = il (e ), with (9) 

Having specified the production function we proceed by decomposing the random cash 

flow X. In order to simplify the analysis we assume that il enters the definition 

of the new (standardized) random variables Y additively: 

Y = X - il C 10) 

As a result, Y is distributed normally with NCY; 0,0 2), i.e. the expected 

value of Y is zero and the variance of Y is the same as that of X. 

3. ! Model with Public Information 

3.1 The Nature of Risk Sharing 

In this section we discuss a model with public information. The first 

subsection ignores managerial effort completely. In the second subsection effort 

is assumed to have an impact on the expected cash flow. Moreover, the effort is 

observable by assumption. Analyzing the risk sharing problem in isolation, a 

contract is fully described by alternative combinations of the decision variables 

a and F. Note that A, B, il and 0 are exogenously given data. The objective 

functions of the principal and the agent, respectively, are derived from (5) to (8) 

and (10). The agent's function is given by 

G = ail + F - A a 2 0 2/2, ( 11) 

with 

2 > 
- A a-2 G il - A 0 a <: 0, G < 0, a aa 

GF = + 1, GFF = GF = 0' , 



46 

the principal's function is given by 

(12) 

with 

HF = - 1, HFF = HFa = O. 

We proceed by analyzing the preference maps of a representative principal and 

an agent. Starting with the agent's situation we can derive and show the 

following proposition: In an a - F space the agent's indifference curve is 

convex with a unique turning point (minimum) at Ga = O. To see this, note the 

following properties of the indifference (iso-G) curve: 

dF I = - %/G F = - ]J + Aa02~0, 
da G 

( 1 3a) 

d2F I = -G aa /GF = +A0 2 )0. 
da 2 G 

( 13b) 

As to the indifference curve of the principal we show the following proposition: 

In an a- F space the principal's indifference curve is concave with a unique 

turning point (maximum) at Ha = O. To see this, note the following properties of 

the indifference (iso-H) curve: 

dF 
da 

= - H a 
H 

2 > /HF = -]J + B 0 (1 -a) < 0, 

= _ B 0 2 < O. 

( 14a) 

( 14b) 

The terms (13a) and (14b) are marginal rates of sUbstitution between a and F. The 

marginal rate of substitution is the maximum or minimum amount of F required to 

compensate for a marginal change in a in order to keep G or H at an exogenously 

given level. Any a- F combination is characterized by a specific level of Hand 

G. All a - F combinations with non-negative Hand G levels are acceptable for both 

parties. Thus, the set of feasible a - F combinations is bounded by the zero-H- and 

zero-G-indifference curve. 
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Next we ask which of the possible ~ - F combinations are optimal in the Pareto 

sense. As is known from basic propositions of welfare economics a Pareto efficient 

solution is characterized by identical marginal rates of substitution of the 

parties invol ved. Thus, we are looking for all ~- F combinations at which the 

indifference curves of principals and agents are tangential (contract curve). The 

condition satisfying Pareto efficiency is given by 

or 

dF 
dti G 

= dF I dti H 
( 15a) 

( 15b) 

• From (15) we derive the agent's optimal fraction ~ and the principal's optimal 

fraction (1 - ~ .): 

~. = B/(A + B), 

1 - ~. = A/(A + B). 

( 16a) 

( 16b) 

According to (16a) and (16b) the fractions depend on the exogenously given and 

publicly known coefficients of absolute risk aversion. If both partners have 

identical coefficients, i.e. A = B, we find ~. = (1 - ~.) = 1/2. On the other 

hand, if the manager is risk neutral, A = 0, we derive ~. = 1. This means that 

the manager performs the role of an insurance company which takes over all risk. 

In this situation the owner sells the risky firm to the managers. More generally, 

we derive the following comparative static results: An increase in B or a decrease 

in A will increase the optimal fraction ~.. Indicating elasticities by E: we obtain 

E: (~ ., A) = - A/(A + B) < 0, 

E: (ex ., B) = + A/(A + B) > O. 

(17a) 

( 17b) 

• Note that a simultaneous change of both A and B by the same rate will not change ~ : 

• • E:(~ , A) + E(~ , B) = o. 

The reader will no doubt have noticed that F does not occur in (15) and (16). 

This result is intuitively clear if we recall the definition of Pareto optimality. 
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A Pareto optimum is a situation with a maximum of social welfare (or total gain, 

G + H). From (11) and (12) we get 

which shows that the term F drops out. One more implication can be obtained from 

(18). The substitution of (16a) and (16b) into (18) results in the highest 

possible social gain 

In (19) we assume that the highest possible social gain is a positive number. This 

implies 

(20) 

which imposes some constraints on the choice of the parameters of the model. 

Not surprisingly, we can obtain the fractions a* and (1 - a*) also from 

maximizing the social gain function (18) with respect to a. The first and second 

order conditions are given by 

(G+H) = a 

(G+H)aa = - (A + B)cr 2 < O. 

(21a) 

(21b) 

The first order condition (21a) confirms the results in (16a) and (16b). The 

second order condition (21b) is automatically satisfied. 

Given a *, the optimal amount F* is obtained from either (11) or (12) depending 

on the assumptions regarding the degree of competition among the managers. 

Following the agency literature we assume that the manager market is perfectly 

competitive which implies G = O. The market entry and exit of managers drive the 

long run income and the associated certainty equivalent down to zero. The optimal 

amount of F turns out to be negative which means that the side payment goes from 

managers to owners. From (11), (16a), (20) along with G = 0 we obtain 

F *N - ~(jJ- ABcr2 \- N*(G*+H*)<O 
A+B\ 2(A+B»)--~ 



On the other hand, if managers are in a strong position the owner's income is 

driven down to zero which implies H = O. In this situation the managers receive 

the highest possible amount of fixed income 

• A ( AB02)' F = - - 1.1---- = (l-a*)(C*+H*»O M A+B 2(A+B) 

In Figure 1, the possible cases are depicted. Moreover, the reader may wish to 

refresh his memory by comparing the propositions deri ved in this subsection with 

the features in Figure 1. 
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In order to demonstrate that the solutions (16) and (21) are based on a common 

approach we briefly discuss the more general Lagrangean method. According to an 

alternative definition a Pareto optimum is a situation with the property that one 

individual cannot be made better off without making someone else worse off. We 

continue to consider the choice in terms of certainty equivalents. The principal's 

choice is to maximize H, but to maximize subject to a constraint G = O. The 

decision variables are a and F. The Lagrangean expression L is given by 

L = H( a, F) + A (G( a, F) - ci), (22) 

where A is the Lagrangean multiplier which is an additional endogenously determined 

variable. The first order conditions are given by 

L = H + A G = 0, a a a 

LF HF + AGF = 0, 

LA = G - G = 0. 

Eliminating A, we find from (23a) and (23b) 

G H 
- ~ = -

a -, 
GF HF 

(23a) 

(23b) 

(23c) 

which is exactly (15a) using (13a), ( 14a). Taking the resul ts GF and HF from (11) 

and (12) explicitly into account we obtain the result already known from (15b), 

A = 1 and - G H 
a a 

Using A= 1 in (22) we obtain 

L = H( a ,F) + G( a ,F) - G. 

which is identical to (18) up to the constant term G. The maximization of L gives 

the same results as the maximization of G + H, see (21). 

3.2 Risk Sharing and Observable Effort 

This subsection assumes that managerial effort e has a measurable impact on 

w • Moreover, suppose that effort is observed by all parties. In this case, a 

managerial contract will relate the manager's compensation to his actual (and 

observable) effort. The effort is determined 'by the principal. In order to 

guarantee correct managerial incentives, the contract might include penalties if 

the actual effort is below the agreed-upon optimal effort. 
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The principal's objective function is a combination of (9) and (12): 

H = (1-a) \lee) - F - B(1 _a)2 (/12. (24) 

Note that \l is no longer an exogenously given parameter. According to (9) the 

input of managerial effort e determines \l • 

The manager's objective function requires additional modification. It is 

important to take the manager's opportunity cost explicitly into account. If the 

manager is not working in the risky company under consideration, he has the 

alternative to invest his effort in a riskfree job earning the riskfree (and 

exogenously given) wage rate w. Thus, his opportunity cost is we. The manager's 

stochastic profit P is given by 

P = a X + F - we, wi th 

E[1i] = a\l + F we, Var[1i] 2 = a 
2 o • 

The certainty equivalent of the manager's expected utility of profit, denoted by S, 

is given by 

S = E[~] - A Var[~]/2 =a\l+ F - we - A a 2 0 2/2. 

Alternatively, we can derive S from (5) or (11). Thus, we obtain 

S = G - we =a\l + F - A a2 0 2/2 - we. 

Taking (9) into account the manager's objective function is given by 

S = a\l (e) + F - we - A a2 0 212. (25) 

In order to find the Pareto optimal contract we solve the principal's optimization 

problem. The three endogenous variables are a, F and e. Formally, the problem is 

given by 

max H = (1 - a) \l (e) - F - B(1 _a)2 02/2 
a, F, e 

(26a) 

subject to S = a\l (e) + F - we - A a2 0 212 2': O. (26b) 

The constraint guarantees the manager a non-negative certainty equivalent. If S is 

negative the contract is not acceptable for the manager. As a resul t, he will 

choose the alternative employment with the risk free income w e. We proceed by 

following the standard agency 1 i tera ture and assume that the contraint (26b) is 

binding: S = O. This means competition in the manager market drives long run 

prof! ts down to zero. 
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As was pOinted out, the general method to sol ve a constrained optimization 

problem is the Lagrangean approach. However, to simplify the procedure we shall 

employ the "substitution" method. We solve the constraint (26b) for F and 

substitute the result into the objective function (26a). The modified objective 

function is given by 

H = flee) - we - (A a 2 + B(1 _ a)2) 0212 • (27) 

Note that F is eliminated as a result of the substitution. The remaining 

endogenous variables are e and a The first-order conditions are given by 

* = fle(e ) - w = 0, 

H 
a 

= -(A a* B(1 - a*)) 02 = O. 

Second-order conditions are satisfied: 

Hee = flee < 0, 

Hee Haa - He~ = flee (A + B) 02 > O. 

(28) 

(29) 

(30a) 

(30b) 

The results are straightforward. According to (28) the manager's effort has an 

optimal level e* if the marginal expected return fle is equal to the marginal cost 

w. This condition is known from the theory dealing with firm behavior under 

certainty. The second optimality condition (29) which determines * a is known from 

(21a) or (15b). Thus, the results (16) and (17) hold as well. 

The optimal amount F* is calculated from (26b). Although we continue to 

assume perfectly competitive manager markets as in subsection 3.1, we obtain a 

result different from F*N' The reason is that opportunity cost is now explicitly 

taken into account. The important insight derived in this subsection is given by 

the following proposition: Observable effort does not change the optimal fraction 

a* of the risk sharing contract. 

4. ! Model with Private Information 

4.1 The Manager's Decision Problem 

We now depart from the assumption of observable effort and assume instead that 

the principal is no longer able to observe the manager's effort. Given the 
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inability to monitor or observe the agent's actions there is no way to assign 

responsibilities. A low end-of-period cash flow of the company is either the 

result of insufficient manager input or of a bad state of the world. A distinction 

is impossible. Furthermore, it no longer makes sense to relate the manager's 

compensation to his actual but unobservable effort. In contrast to the setting 

discussed in the last subsection, effort is no longer a variable determined by the 

principal. Any contract is fully described by {a, F}. Thus, we return to 

contracts discussed in subsection 3.1 although now effort does influence the 

expected value of X. 
In the present context the manager (and not the principal) decides what is the 

optimal amount of effort. The manager-determined optimal effort, denoted eO, is 

the result of the manager's maximization process. The manager's objective function 

is given by (25). For the first and second order conditions we obtain 

Se = a].le (eo ) - w = 0, 

See = a ].lee (eo) < o. 

(31a) 

(31b) 

According to the first order condition (31a) the optimal effort depends on both w 

and a The wage rate is gi ven by the market. On the other hand, the fraction 

a is a choice variable of the principal. Changes in a will result in systematic 

re~ctions of the optimal effort eO. The relationship between a and eO is 

described by the reaction function 

(32a) 

The property of (32a) is derived as the result of a simple comparative static 

exercise. From (31a) and (31b) we obtain 

( 32b) 

The result in (32b) is intuitively clear. An increase in the fraction a will 

increase the manager's effort. The reaction function (32a) and the property (32b) 

are assumed to be publicly known to all parties. 

4.2 The Principal's Decision Problem 

As was pointed out, effort is no longer a decision variable of the principal. 
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However, knowing (32a) and (32b) a "sopbisticated" principal will not ignore this 

information when it comes to setting the optimal values of a and F. As 

demonstrated in subsection 4.1 the choice of a implies a specific level of eO, 

which, according to (9), determines the expected value 11 of the density function. 

Consequently, an increase of a generates a "better" density function (where 

"better" is defined in the sense of first order stochastic dominance), thus 

shifting the density function to the right: 

= > o. 

Without going into details we infer from (33) that the fraction a now performs two 

different economic functions. In contrast to section 3, a is not just an 

instrument to allocate a gi ven le ve 1 of socia 1 risk among the two parties. In 

addition, a now generates incentives to modify the riskiness of the density 

function. The modification of social risk and the incentive to do so are the 

essential features of moral hazard. 

Next we ask what are the terms of an optimal compensation schedule. As 

pOinted out a contract is fully characterized by the vector {a , F}. The optimal 

solutions of a and Fare derived from the principal's optimization behavior. The 

principal's objective function is given by (24) or (26a). However, now the 

optimization procedure is subject to two constraints. As already demonstrated in 

(26b), the first constraint guarantees the managers a minimum certainty equivalent. 

In addition, the second constraint reflects the manager-determined reaction 

function (32a). Formally, the optimization problem is given by 

max H (1 - a ) ]J (eo) F B (1 - a )2 02/2, (34a) 
a , F 

subject to S a ]J(eo ) + F - w eO - A a 2 02/2 = 0 (34b) 

and eO _ eO( a ) = o. (34c) 

As before we assume that (34b) is a binding constraint, thus we obtain S = O. We 

proceed by solving the constraint (34b) for F and substitute the term into the 

objecti ve function (34a). The second constraint is simply substituted in (34a). 

Note that after eliminating F the only remaining declsion variable of the principal 

is a. The optimal fraction is denoted by aO • The principal's modified 



objective function is given by 

The first and second order conditions are given by 

Il e (eo ( aO)) 

Ile - w) eO aa 
_ (A + B) a 2 

= 0, 

< o. 

(36) 

(37) 

The first order condition (36) determines the optimal fraction aO. By imposing 

some constraints on the parameters, the second order condition (37) is satisfied. 

In order to gain more insights in the optimal solution, we simplify the first 

order condition (36) by decomposing the marginal expected return 

= (38) 

substituting (38) and the manager's first order condition (31a) into the 

principal's optimality condition (36) we obtain 

= = O. (39) 

From (39) we derive an implicit solution for the optimal fraction a 0: 

= / a 2) / (A + B + Il e e~ / a 2). (40) 

Comparing (40) with (16a) we obtain the following results: The numerator and the 

denominator of a ° are larger by the posi ti ve amount Il e ( the term is 

positive because of (9) and (32b». Alternatively, we can say: compared with 

(16a) the term Bin (40) is larger by the amount Ile e~/a2. As argued in (17b) an 

increase in B will result in an increase in a Consequently, we obtain aO)a', 

i.e. the manager's fraction is larger in case of unobservable effort than in case 

of observable effort. We continue to assume A ) a which resul ts in an exact 

specification of the relevant aO - interval: 

a' < 1. 

Knowing the interval of possible a O - fractions, we are in a position to compare 

e' with eO. Th ff t ' 0 e e or e in the public information case is known from (28), e in 

the private information case is known from (31a). As a = a 0 < 1 we infer that 

55 



56 

eO < e*. The manager's effort in the private information case is smaller than 

that in the public information case, see Figure 2. 

I'e 

a. I'e 
w 

w 

O;-----------~r---~--------------~ 
e* 

FIGU:,: 2 "anagerial Effort wj th Public and Private InformaUon 

Taking (9) into account we deri ve u 0< * u , i.e. the expected value of X is 

smaller in the private information case than in the public information case. The 

misallocation of effort and the reduction in the expected cash flow are the results 

of imperfect observability. 

Knowing aO and eO the fixed income component FO under private information can 

be obtained from (34b). However, without imposing more structure on the production 

function (9) we do not know whether FO is larger or smaller than F*. 

In the final subsection we present some more intuition to compare the two 

contracts with public and private information. As pOinted out in the Introduction, 

the public information contract is denoted as first best solution; the private 

information contract is denoted as second best solution. 

e 
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4.3 Comparing the Contracts 

In this subsection we re-examine the first best and second best solutions by 

introducing the concept of cost of social risk. Basically, the cost term occurs in 

the objective functions (18), (27), and (35). The function of social cost, denoted 

C(a), is given by 

with 

C (a)=(Aa_B(1_a»a2~ 0, 
a 

C (a)=(A+B)a 2 >0. aa 

(41) 

(42a) 

(42b) 

Thus, the cost function is convex with a unique turning point (minimum) at Ca = O. 

Using (41) the objective function (27) in the public information case is given by 

H = Il (e) - we - C( a). 

As a result, the first best contract is characterized by a clear assignment of the 

decision variables e and to their respective targets. The scale problem is 

solved by setting e*, with Ile(e*) = w as the optimality condition. The problem of 

risk allocation is solved by choosing * a , so that the cost function is 

In the private information case the objective function (35) can be simplified to 

Note that the second best contract is 'characterized by just one decision variable: 

a is used to solve both the scale problem and the risk allocation problem. A 

change in a has two types of effects. Firstly, as before the allocation of risk is 

changed (allocation effect). Secondly, as argued in (32), managers react to 

changes in a by changing their effort (scale effect). As a consequence, there is 

a change in the expected cash flow. 

To be more specific, suppose there is an increase in a. The increase in the 

expected cash flow is given by ll e (e O ) e~ (a) > O. The manager's fractiun of the 

increased cash flow is given by alJe(eo) e~ ( a) which is matched in the optimal 

si tua tion by a simu I taneous increase in the manager's opportuni ty cost, w e~ (a). 

Basically, the result is known from (31a): 
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= w e o(a o ). 
a 

(43) 

The remaining fraction (1 _a) \.l (eo) e o( a) > 0 is the principal's increase in the e a 

expected cash flow. According to the optimum condition (39) the principal's 

marginal return is matched by an equal increase in the social cost of risk, Ca(a ): 

(44) 

As pOinted out, the LHS of (44) is a positive number. Consquently, Cacao) on the 

RHS must be positive as well. Because of the convexity of c(a), the marginal cost 

is positive if and only if aO > a * is satisfied. The second best fraction (lo 

(derived under private information) lies in the solid interval of Figure 3. 

c 

c (ex) 

oJ-------~o-----------~~ +1 

F1GUI1E J: Cusr uf Social Risk as a FllflctjOti of Risk Sharinq 

Any increase in a beyond the first best fraction * a (deri ved under public 

information) has two counteracting effects. According to the scale effect, there 

is a resulting increase in managerial effort (and expected cash flow), thus 

diminishing the gap between the first best effort e* and the second best effort eO. 

The reduction of misallocation in effort is clearly a social gain. This social gain 
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is the gain enjoyed by the principal. On the other hand, the increase in a beyond 

a*changes the allocation of risk for the worse. This deterioration of risk 

allocation is clearly a social loss. The condition characterizing the second best 

risk sharing a O says that the marginal social gain must be equal to the marginal 

social loss. The two opposite effects balance each other at the margin. 
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Risk Sharing and Subcontracting 

Gunter Bamberg 

Summary: Linear risk sharing provisions between companies and supply 
industry are considered. The provisions are characterized by target 
profit, target cost, and a sharing rate. The problem to assess these 
parameters appropriately is dealt with in a normative model. The model 
is parsimoniously parameterized and allows explicit solutions with re­
spect to all contractual parameters. The simplicity of the model makes 
it possible to incorporate additional aspects such as diversification, 
heterogeneous expectations or cost monitoring expenditure. 

1. I now ducuo VL 61 

2. A Pa4!l~orUOlM.i'lj Pa4ame;tvU.zed Model 65 

3. ExpLZc~t So.i'utions 66 

3.1 Opuma! E660Jtt 06 the. Age.M 67 
3.2 P~e.to Op~a! Sofution6 67 
3.3 SO.i'utiOVL 06 the PtUVLUpa! Age.M PfLobfe.m 69 

4. iJ.{,bClM!l.{OVL 06 the. Op~a! ShaJt-i.VLg Rate. 70 

4.1 Et tJ e.d 06 Co vaJt-i.aVLce.s 70 
4.2 fS~e.ct 06 R~Q A~tude.o 71 

5. Some. Re.m~~ OVL ;the, ReiaxatioVL Ob AMumPUOn6 72 

:'.1 I VlcofLpofLatio VL 06 AdMUO vtCLt AcCOUnUVLg COMb 72 
5.2 AfLb~~lj E660Jtt FUVLcUOn6 73 
5.3 NO,1L(Vle.~ Con:tJtaw 73 
5.4 HeJ:e.JtogeVLe.OlM Expectation6 75 
5.5 E660Jtt De,pevlde,M CObt VaJt-i.cLVLCe. 76 

Re 6 e.JteVLce,o n 

1. Introduction 

Up to now the literature about risk sharing provisions in contracting 

has been dominated by defense contracting problems. The relevant li­

terature includes Blanning/Kleindorfer/Sankar (1932), Cross (1963), 

Cummins (1977), Fisher (1969), Fox (1974), Moore (1967), Peck/Scherer 

(1962), Scherer (1964a,1964b), Tashjian (1974), (Ii'illiamson (1967). 

The bias towards military procurement problems has at least two rea­

sons. Firstly, defense contracting consumes a considerable part of 

the defense budget in most countries. According to Cummins (1977), 

contracting for national defense has accounted for over half of the 

total annual US defense budget since the early 1960s. Secondly, in 

Agency Theory. Information, and Incentives 
ed. by G. Bamberg and K. Spremann 
© Springer Verlag Berlin' Heidelberg 1987 
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1962, the US Defense Department revised the Armed Services Procure­

ment Regulations to stimulate the use of incentive contracts instead 

of cost-plus-fixed-fee contracts. 

Obviously, military procurement is an important area for the applica­

tion of incentive contracts. But nonmilitary areas are or could be of 

equal importance. Kawasaki/McMillan (1985) give figures about the 

Japanese subcontracting structure. In the Japanese automobile industry, 

for instance, an average of 75 percent of a car's value is provided by 

outside suppliers. Moreover, the amount of subcontracting in Japanese 

manufacturing industry is increasing over time. Though Western Europe 

and the US show a less pronounced (nonmilitary) subcontracting struc­

ture, there seems to be some need for easy applicable incentive con­

tracts. 

The incentive contracts implemented in (military or nonmilitary) prac­

tice are of the following (linear) type 

TI~~-S[c-c] (1 ) 

where 

TI is the profit received by the contractor 

Ii is a target profit 

s is a sharing rate (0:0; s :0; 1) 

c is target cost 

c is actual cost. 

Formula (1) contains three design parameter TI,C,S which are subject 

to negotiations or competi ti ve bidding. The restriction 0:0; s :0; 1 makes 

sense; values outside [0,1] would stimulate additional strategic con­

siderations with respect to cost reporting. The bigger s the more 

sensitive is profit as a function of actual cost (co~pare Fig. 1). 

Contracts (1) with 0 < s < 1 constitute a compromise between two polar 

cases, namely 

• the cost-plus-fixed-fee contract (s = 0) according to which any 

cost overrun (c - C > 0) or cost underrun (c - c < 0) 

for the contractor 

is irrelevant 

• the firm-fixed-price contract (s = 1 ) according to which the con-

tractor has to bear any cost overrun to the full extent. On the 

other hand, he also enjoys benefits from any cost underrun to the 

full extent. 
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profit n[1000$] 

1100 

300 

K=100 
__ +-____________________ 4-~----~~----------------~ .. actual cost c[10oo$] 

c=1000 1500 

Fig. 1: The effect of different values of the sharing rate s on 
the profit as function of actual cost (target cost c = 106 $ 
and target profit ii = 105 $ ) 

One obstacle to a widespread use of contracts (1) is the difficulty to 

assess the design parameters ;,~,s appropriately. Several approaches 

have been discussed in the literature: bilateral bargaining, links be­

tween design parameters, and competitive bidding with respect to one 

or several design parameters. 

McCall (1970), Baron (1972) and Canes (1975) consider co~petitive 

bidding. In the McCall and Baron papers competitive bidding only re­

fers to target cost c ; the sharing rate s is fixed in advance, 
A 

target profit IT and target cost c are linked together (through a 

given target profit rate). Canes maintains the link between IT and 

c but includes the sharing rate s (in addition to target cost c) 
into the competitive bidding process. Links between the design para­

meters have been considered in nonbidding frameworks too. Scherer 

(1964a) argues that it is customary for the government to award a 

higher negotiated target profit to contractors who bear a rela-

tively high financial risk - that is, who accept relatively high va-

lues of the sharing rate s. Scherer restricts to be an in-

creasing quadratic function of the sharing rate s 

Possible follow-on benefits and other dynamic aspects make the assess­

ment problem worse. Follow-on benefits could result from follow-on pro­

duction contracts or from research and development activities which 

improve a firm's technical capabilities and enables it to compete for 

future commercial and military bus"iness more sucessfully. Dynamic as­

pects are treated by Blanning/Kleindorfer/Sankar (1982). They distin­

guish the development stage from the production stage. During the 



64 

development stage two or more fixed-price contractors receive funds 

to design and test a prototype (weapon) i at the end of this stage a 

single contractor is awarded the incentive production contract. Fur­

thermore, the model of Blanning/Kleindorfer/Sankar includes Govern­

ment's allocation problem between the two stages under consideration. 

contracts (1) with sharing rate s strictly between 0 and are 

supposed to offer the following advantages: 

• The risk sharing provisions makes them acceptable even for contrac­

tors or subcontractors who are not able to bear the risk of a firm­

fixed-price contract. 

• They motivate contractors or subcontractors to control costs more 

efficiently (compared with cost-plus-fixed-fee contracts) . 

It should be noted that there is a controversy in the defense related 

area about Governments's savings due to incentive contracts: Moore 

(1967) reports that the shift by the Department of Defense from cost­

plus-fixed-fee contracts to incentive contracts saved ten cents per 

dollar expended. According to Fisher (1969), however, there is no em­

pirical evidence for savings. Cost underruns (frequently associated 

with incentive contracts) are interpreted by him as a consequence of 

excessive target cost c. The link between target profit IT and target 

cost c induces a tendency to push up Government's expenditures. 

From the theoretical point of view, i.e. judged from normative oriented 

models, incentive contracts have a clear advantage over cost-plus-fixed­

fee contracts. We will reconsider the assessment problem in a typical 

principal agent setting. Taking into account Fisher's findings we will 

treat n,c and s as independent design parameters. Section 2 des­

cribes the model which is highly parsimonious with respect to the num­

ber of parameters required to describe cost variations, attitudes to­

wards risk, and the effort function. Since the model includes the re­

maining economic activities of both the principal and the agent some 

portfolio aspects are incorporated. In this regard the analysis has 

some similarities to Berhold (1971). Section 3 focusses on explicit 

solutions with respect to the design parameters. Typical cases and 

simplifications are considered in Section 4. Section 5 discusses pos­

sible generalizations and modifications. 
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2. A parsimoniously Parameterized Modell 

If the subcontractor (= agent) correctly meets his contractual obliga­

tions, he gets the fee described by (1), i.e. 

TI-s[C-C] (1) 

The remaining economic activities of the agent (in terms of profit) 

will be denoted by the random variable Ra. Actual cost stemming from 

the correct fulfilment of the contract is also a random variable. This 

random variable depends on the effort e spent on cost control; we 

express the dependency and the randomness of c by substituting it 

through C(e) in (1). By effort e is meant the reduction of the 

expected cost from flc to flc - e the corresponding cost of cost 

control is k(e) Now we have the random variable relevant for the 

agent: 

R +TI -s[C(e) -c]-k(e) • 
a 

(2) 

On the other hand, the contractual payment of the principal (= busi­

ness firm which offers the contract) is 

C(e) +n-s[C(e) -c] 

The incorporation of the remaining activities (aggregated to the 

appropriately defined random Rp) results in the random variable 

R -C(e) -n+s[C(e) -c] (3) 
p 

relevant for the principal. 

What is the minimum number of parameters required to analyze such a 

model? Apart from the three design parameters R,C,S we need at least: 

2 

2 

2 

2 

2 

parameters to describe the risk attitude of both parties 

parameters to describe the distribution of actual cost 

parameters describing the mean values of R a,Rp 
parameters describing the variance of Ra,Rp 
covariances between R a,Rp and actual cost C 

parameter to define k(e) , the expenditure on cost control measures 

acceptance level reflecting the agent's market opportunities in 
case of refusing the contract. 

These are 12 additional parameters. In order to keep this minimum 

number, we will assume all random variables to be normally distributed, 

all risk aversions to be constant, and the effort function k(e) to 

be quadratic. More specifically, we will adopt the following nota­

tions and assumptions. 
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a,fl 

lla,llp 
a 2 I a 2 

a p 

risk aversions of the agent or principal, respectively 

expectation of Ra and Rp 

variances of Ra and Rp 

Pa,P p 

C (e) 

correlation coefficient between Ra or Rp with C, resp. 

distributed according N (11 c - e, 0 c) 

k (e) effort function. 

Note that the assumption of constant risk aversion relieves us from 

bothering with the agent's and principal's initial wealth. Horeover 

the combination of constant risk aversion with normally distributed 

random payments leads to a (ll,o)-world, and to the well-known anG 

easy-to-handle certainty equivalent (r = degree of risk aversion): 

(4) 

This pair of assumptions defines the hybrid approach which turns out 

to be of utmost convenience in many contexts (compare, for instance, 

Bamberg (1986), Bamberg/Spremann (1981), Epps (1981), Firchau (1986), 

Jarrow (1980), Lintner (1970)). 

The assumption 

C(e) ~ N(llc - e,oc) (5) 

means that cost controlling efforts have an impact only on expected 

cost and not on the volatility of cost. Relaxations of this homo-

scedasticity assumption will be discussed in Section 5.5. 

The random variables (2) and (3) may now be substituted by their cer­

tainty equivalents. By virtue of (4) and (5) this yields 

(6) 

with respect to the agent (= subcontractor), and 

- - - - S P(1{,c,s,e) ~ll -ll +e-1{+s[1l -e-c]--2 [02-2(1-s)p 0 0 + (1-s)202] pee p ppc c (7) 

with respect to the principal. 

3. Explicit Solutions 

The principal, concerned with harnessing the cost controlling motive 

of the agent for his own purposes, has to anticipate the agent's opti­

mal response to a given contract. Therefore, the first step towards 

the solution of the principal agent problem consists of maximizing 

the certainty equivalent (6) of the agent. 



3.1 Optimal Effort of the Agent 

As already notationally indicated, the remaining profits R,R 
A A a p 

should be exogenous to the contractual parameters (TI,C,s) and to 

the effort e . Then the agent's certainty equivalent (6) is a qua­

dratic concave function of e. The straightforward maximization 

yields the optimal effort 

(8) 
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wi th turns out to be independent of the design parameters TI and c 

The optimal effort e* is an increasing function of the sharing rate 

s . Formula (3) is in accordance with the intuitive idea that a higher 

effort results from a higher risk (= greater s) on the part of the 

agent. The optimal effort is 0 in case of a cost-plus-fixed-fee con­

tract (s = 0) , the optimal effort is maximal (= m) in case of a firm-

fixed-price-contract (s = 1) . Therefore, the effort function para-

meter m is the maximal reduction of average cost and an indicator 

for the moral hazard related to the contract. This natural interpre­

tation hints at calibrating m properly. If, for instance, an esti­

mated 100,000 $ margin exists between the cost levels (corresponding 

to the least and to the highest effort), m should be fixed at 

100,000 $ . 

3.2 Pareto Optimal Solutions 

Plugging the optimal effort (8) into the agent's and principal's cer­

tainty equivalents (6), (7) yields 

A(rr,c,s)~1J +rr-s[1J _sm_cl_s2m_~[a2_2spaa +s2a2l~[TI+scl+f (s) (9) 
a c 2 2 a aac c a 

P (IT , ~, s) ~ [l - [l + sm - IT + s [ IJ - sm - ~ 1 S [(} 2 - 2 (1-s ) p a a + (l-s) 2(} 2] ( 10) 
pee 2 p ppc c 

[ii+sc]+f (s) 
p 

where 

( 11 ) 

S fp(s) ~[lp-[lc+s[lc+sm-s2m--2 [a 2 -2(1-s)p a (} + (1-s)2(}2] 
P p pee 

} 
Note that the design parameters 

only in form of the term [~+ sc] 

and c appear in (9) and (10) 

From (9) we see that a constant 

level A of the agent's certainty equivalent can be described by 

~+SC~A-f (s) 
a 

( 12) 
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According to (10), the attainable values of P with respect to the 

level set (12) are given through 

P = -A + f ( s) + f ( s ) 
a p 

This means 

P+A=f (s) +f (s) . (13) 
a p 

Hence the sum P +A of both certainty equivalents only depends on the 

sharing parameter s . Clearly, Pareto optimality requires the maximi­

zation of 

f (s) +f (s) =f(s) 
a p 

(14) 

subject to 0 5s 51 

Theorem 1; A contract (~,~,s) is Pareto optimal if and only if s 

maximizes the function f(s) defined in (11) and (14), 

subject to the restriction 05 s 51 

Fig. 2 illustrates Pareto optimal solutions, i.e. efficient risk shar­

ing arrangements. 

Principal's certainty 
equivalent P 

solution of the 
principal agent problem 

Agent's certainty 
--t-------~~~~~~~--~~~----~~ equivalent A 

Fig. 2: The different lines correspond to different values 
of the sharing parameter s; the bold line corres­
ponds to the optimal value s* and represents Pareto 
optimal contracts. The dotted vertical line will be 
discussed in Section 3.3. 

The function f(s) , defined in (11) and (14~ is 

s2m ex 
f(s) =]J +]J -]J +sm------[02-2sp 0 0 +S 202] 

a p c 2 2 a aac c 

-f[02-2(1-s) po 0 + (1-s)202] 
2 p ppc c 

( 15) 



It is concave if both parties are risk averse or risk neutral 

(a:2:0, B :2:0) . hs clsual, we will rule out risk lovers. Then three 

cases, illustrated in Fig. 3, must be distinguished. 

f (s) 

o 

Fig. 3: Shape of the quadratic concave function 
defined in (15). 

sharing 
parameter s 

f(s) 

The optimal value s*, i.e. the value of the sharing parameter s 

which yields Pareto optimal solutions, is given by 

( H" , ",' ~ e [p " " ~ c· 1 aac ppc c 
, if this expression is in [0,11 

m + (a+B)o~ 
0 , if the above expression is <0 

1 , if the above expression is > 1 

3.3 Solution of the Principal Agent Problem 
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Up to now it was not made use of the agent's acceptance level. If this 

level will be denoted by Amin , we have to solve the problem (compare 

Fig. 2) 

maximize p(n,c,s) 

subject to A(rr,c,s)2A. and O~s~l 
mln 

} 

Obviously, the acceptability restriction may be substituted by the 

equality 

A(n,c,s) ~ Amin 

or - via (12) - by 

(17) 

(18 ) 
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Equation (18) shows that there is a tradeoff between 

Theorem 2 summarizes the solution. 

~ 1( and 
~ 

c 

Theorem 2: A contract (~*,~*,s*) solves the principal agent problem 

(17) if and only if 

(i) the sharing parameter s* is given by formula (16) 

and 

(ii) target profit 1(* and target cost c* satisfy 

equation (18). 

4. Discussion of the Optimal Sharing Rate 

Formula (16) gives the interior solution and the two corner solutions 

(s* =0 and s* = 1) with respect to the optimal sharing rate. 

In terms of variances and covariances the main case (interior solu­

tion) writes as follows 

m + a eov(R ,e) - S [eOv(R ,e) - Var (e) 1 
a p 

(19) 

m+ (a+S)Var(e) 

If, for instance, the moral hazard coefficient m becomes bigger and 

bigger, the optimal contract tends towards a firm-fixed-price contract. 

4.1 Effect of Covariances 

First of all we will assume that both covariances vanish. In particu­

lar this holds if there are no remaining profits or if they can be 

neglected. Formula (19) then simplifies to 

m+S Var(C) 
8* = m + (a+S) Var (e) , 

which is always positive (since m, the denominator of the effort func­

tion, is positive). 

Theorem 3: Let the covariances between the remaining profits (Ra and 

Rp) and actual cost C be zero. Then the cost-plus-fixed-fee 

contract cannot be optimal. 

Typically, decreasing or even negative correlation offers good diversi­

fication opportunities. However, a look on the random variables (2) and 

(3) shows that the agent faces the risk (measured by variance) 

Var [ Ra - 8 e 1 

and that the principal faces the risk 

Var [R - (1-8) e 1 
p 

(20) 

(21 ) 
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The negative sign in (20) and (21) brings it about that increasing co­

variances (between Ra or Rp and actual cost C) is tantamount to 

enhanced diversification. Keeping this in mind we should expect an in­

creasing COV(Ra,C) to correspond to a higher s, since the enhanced 

diversification enables the agent to bear a higher share of the vola­

tile actual cost. Furthermore, an increasing COV(Rp'C) should be re­

lated to a higher (1-s) , since (1-s) is the principal's contractual 

risky share (compare (21)). But that is exactly what equation (19) 

tells us: 

(i) s* is an increasing function of COV(Ra,C) 

(ii) s* is a decreasing function of COV(Rp'C) 

4.2 Effect of Risk Attitudes 

As we ruled out risk proneness we will focus on the following three 

cases. 

Case A 

Case B 

Case C 

CM,,- A: 

The agent is risk neutral 

The principal is risk neutral 

Both the principal and the agent are risk neutral. 

Intuition suggests that the risk neutral agent has to bear the entire 

contractual risk(i.e. s* = 1) . The simplified e~uation (19), 

m+8 Var(e) -6 eov(R ,e) 
p 

m+R Var(e) 

verifies the intuitive result if and only if COV(Rp'C) ~o . The already 

mentioned portfolio argument explains why the agent - despite his risk 

neutrality - need not bear the entire contractual risk provided that 

COV ( Rp , C) > 0 

CMC. B: Ri.sic Vleu..t!ta.f r]fu.neipa.f (R = 0) aVld u/,Q aveMe. agen;t (a> 0) : 

Again intuition suggests a certain result, namely that the risk neutral 

principal has to bear the entire contractual risk (i.e. s* = 0) . The 

simplified equation (19), 

m+rx eov(R ,e) 
a 

s* = -------
m + ii Var(e) 

shows the very limited validity of the intuitive conjecture. The intui­

tive conjecture s* =0 is valid if and only if COV(Ra,C) is nega­

tive and sufficiently small (i.e. COV(Ra,C) ~-m/rx) . If COV(Ra,C) is 

positive and sufficiently large, even that most counterintuitive result 
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(the risk averse party bears the entire contractual risk) is 

possible! 

CM"- C: R~ Q Yl,,-ub1.a£ pJUYlUpa£ aYld~6 Q Yl,,-ub1.a£ ag ,,-nt (ex = S = a) 

Now equation (19) simplifies to the unambiguous result 

Theorem 4: A firm-fixed-price contract is optimal if both the 

principal and the agent are risk neutral. 

5. Some Remarks on the Relaxation of Assumptions 

We will touch on some problems stemming from the modification or re­

laxation of basic assumptions. 

5.1 Incorporation of Additional Accounting Costs 

The implementation of firm-fixed-price contracts (sharing parameter 

s = 1) is very easy; the principal need not be concerned with actual 

cost. However, the implementation of contracts with sharing parameter 

s <1 requires the identification of actual cost c in order to deter-
A 

mine the discrepancy between c and target cost c and to calculate 

the fee according to formula (1). The costs arising from the princi­

pal's monitoring process and the agent's reporting activities will be 

termed as monitoring expenditure or as additional accounting costs. If 

these costs are independent of s (whenever s < 1) and are allowed 

to differ between the two parties, we have: 

Additional accounting cost 

of the agent = {~ 
a 

if s = 1 
if s < 1 

A check of Section 3 reveals that 

of the principal 

• the optimal effort (3) is still valid 

• equation (13) must be changed into 

P+A { f (s) 

f (s) - (K + K ) 
a p 

, if 
, if 

s = 1 

s < 1 

fa 
lK 

p 

if s = 1 
if s < 1 

• s* defined in (16) must be compared with s=l in the following way: 

If 

If 

f(s*) - (Ka + Kp) < f(1) 

f(S*)-(K +K)~f(l) 
a p 

then s=1 is optimal (instead of s*) 

is still optimal. } ( 22) 



Obviously, sharing values near to one (but <1) get a comparative 

disadvantage made precise in (22). The incorporation of additional 

accounting cost favors firm-fixed-price contracts. 

5.2 Arbitrary Effort Functions 
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We will drop the assumption of a quadratic effort function. Normative 

reasons suggest k(e) to be monotonously increasing and strictly con­

vex; for the sake of convenience, k(e) is also supposed to be twice 

differentiable. From (6) we get the implicit representation 

of the optimal effort 

parameters (;,c,s) 

e* . Again, 

only through 

e* depends on the contractual 

s . If we denote the inverse func-

tion of k' by h, we get the explicit representation 

e* = h(5) (23) 

of the optimal effort e* . Since h is monotonously increasing, e* 

is an increasing function of the sharing parameter s. Thus the 

difference h(1) -h(O) between the highest and the lowest effort now 

plays the role of the moral hazard coefficient m. In general, it 

seems difficult to derive explicit formulas for the optimal value s* 

of the sharing parameter. We will restrict ourselves on the case of 

risk neutral principal and agent. The maximizing function (15) then 

boils down to 

f(5) =11 +11 -11 +h(5) -k[h(5)] 
ape 

which is monotonously increasing since 

f' (5) = h' (5) - k' [h (5) ] h' (5) =h' (5) [1-5] 2: 0 

(24) 

(0 s; 5 S; 1 ) 

(the strict convexity of k entails the positivity of h'). Hence (24) 

is maximized by the biggest value of the sharing parameter, that is 

s* = 1 . 

~heorem 5: Let both the principal and agent be risk neutral and the 

effort function be an arbitrary (but strictly increasing, 

strictly convex, twice differentiable) function. Then the 

firm-fixed-price contract is optimal. 

5.3 Nonlinear Contracts 

Nonlinearities arise, for instance, from profit ceilings or asymme­

tries between cost overruns and cost underruns. Two types of nonlinear 

contracts, the fixed-price-incentive-fee contract and the cost-plus­

incentive-fee contract has been mentioned in the defense related 
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literature and will be explained below. The nonlinearities make it 

extremly difficult to obtain explicit solutions. The fact that non­

linear transformations of normally distributed random variables are 

no longer normally distributed leads to the abandonment of the con­

venient hybrid model. 

Fixed-price-incentive-fee contracts are characterized by the following 

provisions: 

• the principal shares all cost underruns with the agent according 

to forr.tul.a (1). 

• the agent has to absorb all cost overruns. 

More generally, the provisions can specify a cost limit c 2:c up 

to which the agent's profit satisfies 

has to absorb all additional costs: 

(1) and beyond which the agent 

TI 
{

IT -s(c -c) 

IT - (c - c) 
, if 

if 
(25) 

The term fixed-price-incentive-fee contract stems fron the property 

of contract (25) to behave like a firm-fixed-price contract if actual 

cost exceeds the limit ~. Fig. 4 illustrates formula (25). Fixed­

rrice-incentive-fee contracts have been discussed in some detail by 

~:ross (1%8). 

profit TI 

actual cost c 

c c 

Fig. 4: Profit according to a fixed-price-incentive-fee contract 
under wich the agent must absorb all cost overruns (case 
(aJ J Or cost overruns b<?yond the presp<?cified level c 
(case bJ J . 
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cost-plus-incentive-fee contracts provide lower and upper bounds with 

respect to profit. Within these limits profit is given by formula (1): 

{ ~-s(c-c) 
TI ~ TI 

min 
IT 

max 

if is < 
if is > 

TI . 
mln 

IT 
max 

Fig. 5 gives the shape of the corresponding cost-profit relationship. 

Obviously, the term cost-plus-incentive-fee contract stems from the 

behavior like a cost-plus-fixed-fee contract outside the range 

[ TImin' TImax 1 

IT 
max 

profit IT 

TI 

TImin -- ------------f-----~-~----------

actual cost c 

Fig. 5: cost-profit relationship induced by a cost-plus­
incentive-fee contract. 

Sometimes cost-plus-incentive-fee contracts are furnished with addi­

tional incentive provisions, namely bonuses or penalties related to 

product quality characteristics or time of completion. 

5.4 Heterogeneous Expectations 

Up to now we assumed that both the principal and the agent base their 

decisions on the same (joint)probability distribution of C(e) ,Ra,Rp 
?ollowing portfolio terminology, by heterogeneous expectations is 

meant a discrepancy between the probability distributions assessed by 

principal and agent. One could even think of a third distribution (the 

true distribution). Furthermore, the assessment of the utility func­

tions and the effort function could be subject to heterogeneity. The 

hybrid model is sufficiently easy to handle heterogeneous expectations 

(with respect to the probability distributions). Nevertheless we leave 

it out of account because numerous sllbcases are to distinguish. 

In passing, consider for instance the agent's level set defined in 

(12). Heterogeneous expectations entail the distinction between the 
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level set calculated by means of the agent's distribution and the 

level set perceived by the principal (i.e. calculated by means of the 

principal's distribution). The concept of Pareto optimality looses 

its unambiguity. One has to specify the distributions from which the 

different (A,P)-pairs have been calculated etc. 

5.5 Effort uependent Cost Variance 

The impacts of different effort levels e on the distributional 

par~meters of actual cost have been assumed as follows (compare (5)): 

)J (e) ~)J - e 
c c 

a (e) ~ 
c 

(26) 

We will briefly discuss three scenarios different from (26); all other 

basic assumptions will be maintained. 

Scenario L )J (e) =)J -e ; a (e) = 
c c c 

-de (d:2:0) 

According to scenario 1, cost controlling e~forts reduce both expected 

value and standard deviation of actual cost; the previous case (26) 

corresponds to d = 0 . 

probability 
density e=m 

)J -m 
C 

)J -e 
c actual cost c 

Fig. 6: Probability density of actual cost resulting from three 
different levels (m,e, and 0) of effort under scenario 1; 

the higher the effort the more concentrated is the proba­
bility distribution. 

The optimal effort now turns out to be 

1- a ro d+ao ds 
a a c 

sm ------~~------~-- (27) 

It is not necessarily increasing in the sharing parameter s, the 

intuitive argument "higher contractual risk entails higher effort" 

is not always true. However, the case of risk neutral agents (a = 0) 



leads us back to the increasing function (3): 

If in addition, the principal displays risk neutrality (= case C of 

Section 4.2) the optimal contract is a firm-fixed-price contract. 

(d~O) • 

According to scenario 2, cost controlling efforts have an impact only 

on cost variance. The optimal effort turns out to be 

so - p 0 
c a a 

e*(s) =smad 1 +mad 2 s 2 

Let the agent be risk neutral (a = 0) . In this instance scenario 2 

is useless since it is impossible to motivate the agent for a higher 

effort than e = 0 . 

Scenario 3: 11 (e) =11 +e ; 0 (e) =0 -de 
c c c c 

(d>O) 
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Scenario 3 is inspired by the fact that most variance reducing acti­

vities are cost-intensive: hedging of various kinds, stockpiling of 

raw material or trained staff, using futures markets instead of rely­

ing on spot markets etc. Therefore, it is not unreasonable to assume 

that one has to pay for reduced cost uncertainty by increasing expec­

ted cost. Unfortunately, scenario 3 shares with scenario 2 the proper­

ty to break down when risk neutral agents are involved. The optimal 

effort of such an agent is 

e*(s) = -sm 

the higher the contractual risk, the lower the effort! This seemingly 

paradox result can easily be explained: The risk neutral agent does 

not bother about variance reductions, he is only interested in the 

reduction of expected actual cost. Therefore, he tends to negative 

e-values. The example also casts Some doubt on the term "effort" to 

mark the parameter e in general scenarios. 
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Section 2 Information and Incentives 

Information Systems for Principal-Agent Problems 

Volker Firchau 

Summary: For the basic model of decision theory it is well-known 
how to use and evaluate additional information about the unknown 
parameter which determines the distribution of the outcome. Princi­
pal-agent problems are more complicated. Two decision makers and two 
types of unknown quantities have to be Jistinguished. ~his leads to 
several variants when analyzinl~i the influence of additional informa­
tion for principal-agent problems. The paper summarizes some known 
results, presents a few new ones and gives an outlook to further re­
search. 
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Agency theory, although not quite new, is one part of decision theory 

which is characterized by a dynamic development at the present time. 

The well-known basic model of decision theory is related to a situa­

tion in which one person - the so called decision maker - has to make 

a decision as well as to bear the consequences. This assumption is 

often unrealistic. Therefore, in the agency theory the identity be­

tween the decision maker (the agent) and the usufructuary of the de­

cision (the principal) is abolished. Typical examples are given in 

Fig. 1. 

If the principal cannot influence the decision of the agent, a usual 

decision problem results for the agent who tries to minimize his/her 

effort ignoring the actual consequences. In the principal-agent model, 

on the other hand, a compensation is admitted paied by the principal 

to the agent. This payment may depend on the result of the decision 

for the principal and/or on other information and is, therefore, a func­

tion. The compensation function shall induce the agent to act according 

Agency Theory, Information, and Incentives 
ed. by G. Bamberg and K. Spremann 
© Springer Verlag Berlin . Heidelberg 1987 
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PRINCIPAL AGENT 

1. society firm 

2. owner of a firm manager 

3. manager of a firm subordinate 

4. patient doctor 

5. client lawyer 

6. insurer insurant 

Fig. 1: EXillnples for principal-agent problems 

DECISION 

provisions against 
enviromental damages 

management decisions 
strategic decisions 

concrete decisions, jobs 

medical treatment 

consultation 

insured activity 

to the principal's interests. The determination of an optimal compen­

sation function is the main problem of the principal-agent theory. 

Beside the mentioned incentive effect the compensation function shall 

and can induce a satisfactory risk sharing between the principal and 

the agent, especially for the case of different attitudes towards risk. 

For the examples given in Fig. 1 compensations may be: 

• fiscal incentives, subsidies or fines (example 1) 

• more or less performance-based fees (example 2 - 5) 

• boni, premium reduction in the case of experience rating (example 6). 

Therefore, each of the two involved persons has to make a decision: 

the principal about the compensation and the agent about the real de­

cision. Corresponding to the most realistic situations, it is assumed 

that the agent can accept an offered compensation contract or can re­

ject it. A principal-agent problem turns out to be a special case of 

a dynamic two-person game. First, the two players cooperatively deter­

mine the outcome functions and then play the game in a noncooperative 

way. This is a complete symmetric situation and, indeed, there are 

examples in which it is not obvious who is the principal and who the 

agent. 

One foundation of the principal-agent theory certainly is Herbert A. 

Simon's paper of 1951 which contains especially many ideas corres­

ponding to information analysis concepts (see Mattessich (1984)). The 

topic of the present paper is to give a survey about the possibilities 

to introduce information concepts in the principal-agent theory, to 

summarize some important known results, to present a few new ones and 

to give an outlook to further research. 

In the 'classical' decision theory, the influence of additional in­

formation about the unknown parameter on the decision-making is ana­

lyzed. Information-dependent decision, i.e. decision functions, are 



considered. How can this extension be transferred to the principal­

agent model? Here, the situation is more complicated. Not only two 

decisions are to be made but also two unknown quantities are to be 

distinguished: firstly, the decision parameter unknown to the princi­

pal and the agent and, secondly, the decision of the agent which is 

unknown to the principal. This leads to several variants of the model 

some of which are discussed in the following. For simplicity, some 

technical assumptions although necessary are omitted. 

2. Decision Problems with Additional Information 

Before the principal-agent model is analyzed it is appropriate to re­

capitulate some results for one-person decision problems. The follow­

ing simple model is considered: 

A decision maker has to choose a decision d from a set D of pos­

sible decisions. The result x depends on d and an unknown para­

meter ~: x =x(~,d) . The parameter ~ is an element of a finite 

set 8 If the decision maker has a prior distribution p for ~ 

and a utility function u he/she has to solve the following optimi­

zation problem: 

max L u[x(~,d)lp(~) 
dED ~E8 

c (1 ) 
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The temporal succession of the process is illustrated by the following 

diagram: 

dED - ~E8 - x(~,d) 

As ~ is unknown, additional information about ~ are desirable 

from a pragmatic point of view. If the realization y of a random 

variable Y whose distribution depends on ~ can be observed, the 

following optimization problem results: 

max L u[x(~,6(y»lp~(y)p(~) 
6E!::,y y,iJ 

c(Y) ( 2) 

!::'y is a set of admitted decision functions which are mappings on the 

finite set {y} of possible outcomes of Y to D: 

Again, it is instructive to observe the process in time: 

At first, one information ~ystem Y (perhaps 'no information') has 

to be chosen from a set Y of possible information systems. 
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"LrpE' basic questions arise: 

',ihat is the optimal 6? 

• What is the best (costless) information system? 

• Which information costs are tolerable? 

The first point is the topic of the theory of Bayes decision func­

tions. The second question is partly answered by the two statements: 

• c(Y) ~c if D ~6y , i.e. if the constant decision functions are 

elements of 6y . 

• Blackwell's theorem: Let Y, Z E Y , then C (Y) ~ C (Z) for all 

attachable decision problems if and only if there exists a Markov 

kernel p(zly) with 

PB(Z) = L p(zly)PB(Y) 
Y 

(3 ) 

(see Blackwell, Girshick (1966); here, a technical assumption is 

necessary to make sure that 6y is not too 'small'). 

Roughly spoken, the results are: Information is always better than no 

one and randomization never pays. 

The maximum tolerable information costs are named expected value of 

information (EVI) which can be explicitly determined only under addi­

tional assumptions. For an exponential utility function: 

u(x) =_e-CtX (a>O) 

LaValle (1963) showed 

EVI = u- 1 (c (y)) - u- 1 (c) 

which is not negative if D 46 y 

3. Principal-Agent Problems 

The principal-agent problem corresponding to (1) is 

max L U [ x ('7 , d) - s (x ( ,3 , d) ) ] P ( "l ) 
sESx ~JHJ p 

subject to 

L uA[s(x(i),d))]p(iJ) -v(d) 

BEEJ 

= max {L u A [s(x(0,d'))] -v(d')}~':; 
d' ED~E8 

where 

c 
p 

uP,uA are the utility functions of ,the principal and the agent, 

respectively 

(4) 

(5 ) 

(6) 



Sx is the set of considered compensation functions defined on the 

set of possible outcomes {x} : 

Sx c {s : {x} - JR } 

v is the disutility function of the agent 

u is the reservation level of the agent. 

If the principal offers s the agent will choose d according to 

(6) if the reservation level u is reached. Otherwise, he/she will 

reject the contract. For the optimal compensation function often the 

equality holds in (6). The model is only applicable if the principal 

knows all data while the agent only has to know his/her decision pro­

blem (6). It should be mentionea that (5), (6) is a very simDle ver­

sion of the principal-agent problem. Possible extensions are obvious. 

The process is put through in the following way: 

sESX - dED - ilEE! - x(il,d) - s(x(il,d)) 

Two types of information systems can be considered: information about 
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il and information about d . The first kind called here parameter 

information corresponds to the information systems considered in sec. 2. 

Again, an information system is a random variable Y whose distribu­

tion depends on il • Three subcases can be distinguished 

(SX,y c {s: {x} x {y} .... lR}) 

• parameter information for the principal: 

yEY .... sES - dED .... ilES .... y=y .... x(il,d) - s(x(il,d),y) 
X,y 

• parameter information for the agent: 

yEY .... sESx .... 6El'.y .... ilEO .... y=y .... x(il,6(y)) .... s(x(il,6(y))) 

• parameter information for the principal and the agent: 

yEy .... sES .... 6EI'. .... ilEO .... y=y .... x(il,6(y)) .... s(x(il,6(y)),y) X,y y 

It is assumed that each involved person always knows if the other 

will be informed and that both have homogeneous expectations. For 

example, in the first case the agent knows when making his/her deci­

sion that the principal will observe Y. This is obvious because the 

agent knows s which depends on the realization of Y . 

The second type of information is called agency-information (see 

Gjesdal (1980, 1982), Mattessich (1934)). The distribution of Y 

now depends on il and d. Obviously, such information can only be 
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observed after the agent made his/her decision. Agency-information, 

therefore, is only relevant for the principal. So, agency-information 

turns out to be a formal generalization of parameter information for 

the principal with identical temporal sucession. 

In the following, the different types of information are analyzed in 

more detail. 

4. Parameter Information 

Firstly parameter information for the principal is considered. The 

model corresponding to (2) is 

max L up [x(0,d) -s(x(0,d),Y)]P0(y)p(0) 
sES y,0 

X,Y 

(7) 

subject to 

L uA[S(x(0,d)'Y)]P~(y)p(0) -v(d) = max {L u A [s(x(0,d'),Y)]P0(y)p(0)-v(d')} 2: 
y,0 d'ED y,0 

2: ;;: (8) 

Examples for such an information system are (compare Fig. 1): 

• measurements of emissions in the neighbourhood of the firm (ex­

ample 1) 

• reports of independent experts about the 'situation' (examples 

2 - 6) • 

The agent's level of information is unchanged. Therefore, all compen­

sation functions accepted without information will be accepted further 

on and lead to the same decision: 

if S 4S 
X X,Y 

If up is exponential (see(4)) it holds again 

p 
EVI = up1(cp (Y)) - u-p1(cp) 

which is not negative if S c;. S x X,Y 

Whereas the principal normally is better off, in (8) as in (6) often 

the equality sign holds, i.e. the situation has not changed for the 

agent. 

The problem is not analyzed in more detail because it is only a 

special case of agency information. But it should be mentioned that 

Holmstrom (1979) proved a statement corresponding to Blackwell's 

theorem under some additional assumptions and for the case that Z 

is the 'no information' system. 
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The next point is parameter information for the agent, perhaps the 

most interesting model. Such information systems, also named 'differen­

tial information' are briefly considered by Harris, Raviv (1972), 

Holmstrom (1979) and Gjesdal (1980). A very important paper to the 

subject is due to Christensen (1981), who showed by an example that 

such information can have a negative value for the principal. A modi­

fication of his example is given below. The formal description of the 

model is: 

max L: up[x(~,Ii(y)) -s(x(il,6(Y)))]Pil(y)p(il) 
sESx y,il 

subject to 

L: [uA [s(x(il,6(y)))]-v(6(y))]Pil(y)p(il) 

y,il 

= max {L: [u [s(x(il,6'(y)))]-v(6'(Y))]Pil(Y)P(~)}<':u 
6' ED.y y,il A 

(9) 

( 10) 

Exemples for such information systems are internal training,visits of 

courses, seminars and conferences.Itis to be hoped that such activi­

ties lead to a higher productivity. 

Who is better off in this new situation? One might expect that the 

position of the agent has been improved if D~D.y as a result of 

higher decision flexibility. But there are also advantages for the 

principal. The agent may accept compensation functions which are in­

admissible without additional information. On the other hand, an in­

formed agent can better evaluate the result x of a decision. This 

could lead to a lower effort of the agent to the principal's dis­

advantage, particularly, if the parameter il has a favourable value. 

The following examples show this contrary effects for the case of a 

perfect information system Y that reports the true parameter il 

Examples: 

a) Let uA'u p be strictly concave and monotone and the disutility 

function be constant: v(d) =v . For an estimation problem 

(El = D) with result function: 

x(il,d' ) -- { 01 if il = d' 

if ;) '*' d' 

obviously, the following compensation function 

- u- 1 (u + v) 

s(x) = { A _ 
u- 1 (u+v)-1 

A 

if x = 1 

if x = 0 

has to be accepted by the agent if he/she is perfectly informed 
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about B . The corresponding optimal decision function is 

5*(y) =B which leads to the so-called 'first-best' solution: 

c~(y) ~cp . The equality sign only holds in trivial cases as 

181 = 1 

b) (Compare Christensen (1981)) 

Let O=lR, 8= (0,1} ,pE(0,1) ,B~B(1,p) ,u>O,v(d') =max(d'2,0}, 

x(B,d') =B +d' , u (x) =x, u (s) =21/5 (Sx' may contain only non-
p A 

negative functions) an~ d* E (0,1) be the unique solution of 

d*(u +d*2) = 1 . It is easy to show that the compensation func­

tion 
1 

{ 4d*2 
S (xl:= 0 

if x ~d* 

if x< d* 

induces the decision d* by the agent and together leads to the 

'first-best' solution, if d*3 < 1-p . This is for example ful­

filled if p=7/8 and u=63/16, which result in d*=1/4 . 

Now the agent may observe perfect information, i.e. the true para­

meter B. If toy is not too small (toy = (6' : (y} - O} ~ IR2 for ex­

ample) than any compensation function leads to a not constant de­

cision function for the agent and to a situation which is worse 

than the first-best solution for the principal. This is true for 

each compensation function and, therefore, also for the best one: 

c~(y) <c p . 

The last example shows that the Blackwell condition (3) is not suffi­

cient for an information system to be preferred against another one. 

It seems that for the effect of information it is decisive whether 

the principal-agent relation is more cooperative or not. A typical 

cooperative situation is described in the following theorem. 

Theorem 1: Let v(d) =v, Y be perfect, toy (6': (y} -O} , and the 

functions uA(x) ,up(x) ,s*(x) and x-s*(x) be strictly 

monoton, where s* is the optimal compensation function 

without information, then CA(y) 2 c 
p p 

The proof is obvious as already s* does not lead to a deterioration 

for the principal. This is an interesting robustness property of s* 

If the principal chooses s* then he/she does not have to be afraid 

of additional perfect information for the agent. 

If is exponential (see (4)) then again 

EVI (11 l 

results. 
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If the EVI is positive the principal is interested in an informed in­

vestor. On the other hand, the agent often will not be in a better 

position with infornation especially if the equality sign holds in 

(10). Among others, the following two incentives seem reasonable to 

induce the agent to gather information. 

• The principal does not change the compensation function. This make 

sense in situations as described in theorem 1 when both will be 

better off. 

• The agent can enforce a higher reservation level as a consequence 

of his/her improved qualification. 

The second possibility shall be discussed in some detail. The in­

crease of the reservation level deteriorates the result for the prin­

cipal. What is the maximum tolerable reservation level? The following 

theroem gives the answer for a special case. 

Theorem 2: 

where 

Let uA'u p be exponential, 

of constants: 

S be closed under addition 
x 

and u be so that for the optimal compensation function 

s* the equality sign holds in (10), then an increase 6u 

of the reservation level of the informed agent is toler­

able by the principal (i.e. cp:s c~(Y) for the new reserva­

tion level) as long as 

6u:S (e-a(EVr-K(Y)) -1) (Ev(6*(Y)) +u) (12 ) 

• 6* is the optimal decision function of the agent (for the optimal 

compensation function, see (10)), which is the same for each reser­

vation level for which a solution of (9), (10) exists 

• a is the risk aversion of the agent (see (4)): 

-as 
uA(s)=-e 

• EVI is the expected value of information if u is the reservation 

level (see (11)) 

• K(Y) are the information costs. 

Proof: It is obvious that 

s** = s* + u- 1 (Ev(6*) + U + 6u) - u- 1 (Ev(6*) + u) 
A A 

is the optimal compensation function for the reservation level u +6u 

if Ev(6*) +U+6U<0 . This is fulfilled if (12) holds as 
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E(v(6*)) +u<O (see (10)). The optimal corresponding decision func­

tion is again 6*, and the assertion follows immediately from (9). 

Finally the same parameter information for the principal and the agent 

is considered: 

subject to 

L [uA[s(x(~,6(y)),y))-v(6(y)))p~(y)p(~) 
y,~ 

= max { L [uA(s(x(~,6' (y)),y))-v(6' (y)))p~(y)P(~)} ~ U 
6'E6y y,B 

Again the principal is not forced to use the information: 

c:,A(y)~c:(Y) if SX~SX,y 

(13 ) 

(14 ) 

If the agent gets information it is no disadvantage if the principal 

is informed too. If c:(y) ~cp i.e. in situations as described in 

theorem 1, such information is favourable at all. For Christensen's 

example, it es easy to show that P,A c p (Y) =c p , i.e. the negative 

effect is compensated. In reality, often one of the involved persons 

is informed first and will then inform the other one more or less 

correctly. Such communication models are considered by Christensen 

(1981) and Penno (1985). 

5. Agency Information 

In contrast to the cases treated sec.4, there are several publica­

tions related to agency information, for example; Christensen (1981), 

Gjesdal (1980,1982), Harris/Raviv (1972), Holmstrom (1979), Kanodia 

(1985), Mattessich (1934), Penno (1985), Ramakrishnan/Thakor (1982), 

Shavell (1979), and Singh (1985). Most of the papers analyze special 

types of agency information as a (disturbed) observation of the de­

cision made by the agent. A formal description of the model is 

AI 
max L up[x(~,d) -s(x(il,d)'Y))P~,d(y)p(B) =: c p (Y) 

sES y,~ 
X,Y 

(15) 

subject to 

L U [s(x(il,d),y))p Q d(y)p(B) -v(d) 
B A v, y, 

max { L uA[s(x(B,d'),Y))PB d' (y)p(~) -V(d')} ~ u 
d'ED y,~ , 

(16) 

A comparison of (7), (8) with (15), (16) shows, that agency information 



is,as mentioned,a generalization of parameter information for the 

principal. The interest for agency information can perhaps be ex­

plained by the fact that there is no analogon for agency information 

in the basic model of decision theory (see sec. 2) where the deci­

sion maker of course is perfectly informed about his/her decision. 

Again, it follows immediately: 

CAI(y) :2: c 
p p if Sx <:;S x,y 

The following theorems show that Blackwell's theorem is only valid 

in one direction. Some technical assumptions about the sets of possi­

ble compensation functions are omitted. They do not have to be too 

'small' . 

Theorem 3: 

Theorem 4: 

(Harris, Raviv 1972) 

Let Y be perfect for ~ amd Z be perfect for ~ and 

d , then: 

C~I(y) = C~I(Z) if SX,y ~Sx,z 

If,in addition, the agent is risk-neutral and the princi­

pal risk-averse, then: 

AI 
c p (Z) if S c; S 

x X,Z 

(Gjesdal 1982) 

Let uA'u p to concave and u A strictly monotone, then 

cAl (Y) 2: CAl (Z) (for each attachable principal-agent p p 

problem) if there is a Markov kernel p(zly) with: 

p~ d(z) =L p(zly)p;) dry) 
, y , 
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Theorem 4 correspond to one direction of Blackwell's theorem. The 

first part of theorem 3 is a counter example for the other direction: 

there is no Markov kernel p(zly) . The second part of theorem 3 shows 

chat there is no moral hazard problem if the agent is risk-neutral. 

6. Conclusion 

Instead of a summary some interesting open problems are mentioned: 

• What are conditions which are sufficient for 

• Are there interesting problems for which qualitative results 

can bei derived? 
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How can the results be used for an integrated planning of hierar­

chy, incentive system and information flow within an organiza­

tion? 

The papers of Mirrless (1976) and Singh (1935) show some promise with 

respect to the last question. 
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Information Systems and the Design of Optimal Contracts 

Marina Blickle 

Summary: Contractual arranqelnents between principal and agent 

incorporate a number of signals which indicate the levels of out­

put as well as various aspects of the agent's effort. The question 

is how many and which of the possible signals should be included 

in the contract which means that the salary paid to the agent 

will depend on the signals chosen. Firstly the paper focuses on 

costless signals. Secondly three cases are analysed where the 

costs of a signal vary with the degree of precision. In most 

cases the costs increase as the signals inform more about the 

agent's effort. 
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The economic theory of agency analyses contractual arrangements 

between principals and agents. It applies to any situation in 

which the outcome of the cooperation of principal and agent de­

pends both on the random state of nature and on the action or 

effort chosen by the agent which is unknown to the principal (see 

Ross [1973J). Because of the informational asymmetry and the 

divergence of incentives between principal and agent, a departure 

from the optimal risk sharing solution is inevitable (see Rees 

[1985J). 
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The most prominent examples of principal-agent relations are those 

between owners and managers of a firm (see Jensen, Meckling [1976J, 

Fama [1980J) and between employers and employees (see Stiglitz 

[1975J). 

The managers' payment does not only consist of a fixed salary and 

some share of the collective output. In addition, some other crite­

ria are considered in contracts offered to the managers by the 

owners of the firm. Such criteria are: observing certain ratios 

or indices, audited financial statements, the implementation of 

new technologies,and certain qualities of the managers (e.g. out­

ward appearance, presentations, connections). 

In many cases an employer can't observe his employees' performance. 

Most contracts between employer and employee explicitly stipulate 

only a fixed salary and sometimes some kind of profit-sharing. In 

addition, employees know that promotion and higher salaries .often 

depend on further criteria. Examples of such criteria are: the 

demonstration of interest in research and innovations, partici­

pation in further education, reliability, personal relations to 

colleagues and superiors. 

As we can see from these examples the agent's remuneration does 

not only consist of a fixed salary and some share of the output 

but is also made conditional on signals received from an informa­

tion system. Information systems are established because they con­

vey information about an unknown and unobservable capacity, attrib­
ute,or effort of the agent to the principal. The signals received 

from the information system are involved in the contract in order 

to discipline and motivate the agent to act in the principal's 

best interests. This kind of signal must be distinguished from 

signaling in the sense of Spence [1974J which may cause a separa­

tion of a pooled market. 

The signals considered here may have properties quite different 

from signaling. In general they are connected with the action or 

effort and/or the random state of nature. In most cases informa­

tion systems are not costlessly available. The costs vary with 

the degree of precision of the signal received from the informa­

tion system. 



The purpose of this paper is to analyse how the possibilities of 

acquiring information affect the structure of the optimal contract 

with special emphasis on the cost structure of the information 

system. The choice of the information system and the design of the 

contractual arrangement are interrelated and depend on setting off 

the benefits against the costs of the information system. Hence we 

have to answer the following questions: 

(1) Is it favorable to involve a certain signal in the information 

system and how should the contract be made conditional on this 

signal? 

(2) If different levels of precision of the signal are feasible 

which is the optimal level? 

These questions will be analysed for a simple single-period setting. 

We will derive the optimal structure of a contract for the case of 

costless signals and analyse three cases of costly signals. Harris, 

Raviv [1979J, Holmstrom [1979J, Shavell [1979J, Gjesdal [1982J and 

Singh [1985J have discussed the value of information systems, but 

only for the case of costless signals. In that case our model is a 

special case of the generalized agency model formulated by Gjesdal 

[1982J . 

2. The Model 

We begin by setting out the model which will be used throughout 

the rest of the paper (see Spremann [1987J). 

The agent chooses some action x which will be interpreted as effort. 
Together with the random state of nature e unknown to the agent 

when x is chosen x determines the particular outcome Y. 

In our model we assume that Y is given by the sum of x and e, 

Y f(x, e) x + e (1 ) 

An information system is composed of n possible signals Sl""'Sn' 

Each Si may depend on x, 8 and a random variable Ei denoting the 
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measurement error. For simplicity we define Si by the sum of x 

and 

i 1, ... ,n. (2) 

We further assume that 8 and E1 , ... ,E n are uncorrelated and normally 

distributed with mean 0 and variance a~ and a~, ... ,a~ respectively. 

a? represents the precision of signal i 
1 

(3 ) 

COV(E i ,8l = 0 i,j = 1, ... ,n 

The payment schedule given by the contract can only depend on 

variables which both parties can observe, i.e. on Y and Sl' ... 'Sn. 

For simplicity and because it is actually observed in many cases we 

assume a linear payment schedule , 

n 
L = l(Y,Sl' ... 'S 1 = c + dY + Z eisi 

n i=l 
c,d,e1 ,··· ,en~O 

The costs of the information system (if there are any) depend on 

the level of precision of the signals, 

(4 ) 

i 1, ... ,n. (5) 

We suppose that x yields disutility to the agent; here the agent's 

opportunity costs are assumed to be a quadratic function of x , 

T = t(xl = x2 

Both principal and agent have von Neumann-Morgenstern utility 

functions u and v respectively. The principal is assumed to be 

risk-neutral; he maximizes his expected wealth. The agent is 

risk-averse with constant risk-aversion a > 0, i.e. his utility 

function is v(w) = -exp( -awl. 

The principal is supposed to know all the characteristics of the 

agent and solves the following maximization problem: 

(6 1 



(I) max E(Y-L) 

s.t. 

n 
(II) E{v(L-T- L Ki )} ~ m 

i=l 

(III) 
n 

argmax E{v(L-T- L K.)} 
i=l 1 

A necessary condition for the agent to accept the contract is (II) 

because he insists on receiving at least some minimal expected 

utility m, the so-called reservation utility. The agent emits the 

signals, therefore he is the one who bears the information costs. 

However, these costs are compensated by the payment the agent re­

ceives from the principal. Since the choice of the payment schedule 

affects the agent's choice on effort, (III) must be satisfied if 

only incentive-compatible contracts are to be considered. 

If we assume kl, ..• ,kn to be differentiable, the first-order con­

ditions yield the following properties of an inner solution: 

(A) The marginal costs of the signal received from the information 

system are equal to the agent's marginal risk premium, i.e. 

i l, ... ,n . 

(B) The agent's marginal opportunity costs are equal to his 

marginal expected payment. From this we can compute the 

optimal effort: 

n 
x = ~ (d + L e.) 

i=l 1 

(e) (d,el, ..• ,en ) is a solution of the following system of linear 

equations: 

2aa~) 
n 

d(l + + L e. 1 
j=l J 

n 
2aa~) d + L e j + e i (1 + = 1 i 1, ... ,n 

j=1 1 

Hi 

Since the agent's action or effort is not costlessly completely 

observable, costs accrue. In our model these so-called agency 

costs consist of 

97 



98 

- the opportunity costs because of a socially non-optimal 

action or effort 

- the risk premium required by the agent 

- the costs of the information system (if there are any). 

An optimal contract causes minimal agency costs. Hence in our 

model an optimal contract can be derived by solving the above 

noted maximization problem or by minimizing the agency costs. 

3. Results 

3.1 Costless Signals 

We assume the information system to consist of n signals. (If a 

cost less signal can be produced 

i.e. with different of, we will 

of precision, i.e. the smallest 

at several levels of precision, 

only consider the highest level 
2 

a i ·) 

In the optimal contract the coefficients d,e1, ... ,en which denote 

the share of the output Y and the signals Sl' ... 'Sn respectively 

are positive and less than 1. Since the agent is risk-averse the 

sum of d,e1, ... ,en is less than 1, too. Therefore the agent's 

optimal effort is less than in the case of costless observation 

and the agency costs are positive. 

Result 1: The more precise the agent's effort is represented by 

y or Si (i.e. the smaller a: or of) and the less the 

agent's risk-aversion the greater is the respective 

share and the smaller can the fixed salary c be chosen. 

The more signals the information system contains the smaller are 

the respective shares. The shares remain positive and the sum of 

them grows as the number of signals increases. Hence we have a 

diversification effect: the optimal effort is increased and the 

agency costs are reduced. 

Result 2: For n ~ 00 the agent's optimal effort approaches the 
value in the case of costless observation and the 
agency costs approach o. 



The principal should choose an information system which contains 

as many signals as possible. All of them are to be involved in 

the contract offered to the agent with their respective optimal 

share. Especially this is true if the agent is very risk-averse 

or if there are only very imprecise signals (i.e. signals with a 

great of, i = l, ... ,nl. Otherwise we would have a socially very 

unsatisfying situation: The high fixed salary is independent of 

performance and the few incentives would lead to low effort by 

the agent and high agency costs. 

3.2 Costly Signals 

In the case of costly signals we cannot derive any general re­

sults. Depending on the parameters a, a~ and above all on the 

costs of the signals (as a function of afl it may even be opti­

mal not to make the signal part of the information system and 

the payment schedule. 

The different possible cases will now be demonstrated for the 

special case of only one costly signal. 

Case 1: There are d discrete levels of precision Sj with costs 

k(s·l > 0, j = 1, ... ,d . 
J 

k(a 2 l 

k(s1 l • 
k(s2 l • 

k(s3 l • 
k(s4 l • 

k(sd l • 
2 

a 
s1 s2 s3 s4 sd 

Figure 1 : Discrete levels of precision (Case 1 ) 
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2 Depending on a, 08 and k(sl), ... ,k(sd) it may be optimal (i.e. 

engendering minimal agency costs) either 

(i) not to include the signal in the information system and the 

contract or 

(ii) to make the signal part of the information system and the 
* contract and the agent's optimal level of precision is sl' 

1 ~ {l, ... ,d} . 

Case 2: Costs, linearly decreasing with a decreasing level of 

precision of the signal. 

~ ______________________________ ~ __ ~02 

sl 

Figure 2: Linear costs of precision (Case 2) 

There is no inner solution. Hence one of the extreme cases yields 

an optimal solution. The signal is included in the information 

system and made part of the payment schedule. Then it is optimal 

for the agent to signal either 

(i) at level sl without costs (costless signals are always 

advantageous, see 3.1) or 

(ii) his effort x exactly at cost k2 > o. 



Case 3: The cost function is given by k(a 2 ) 

k(s*) 
1 = 

ra2 

1 --2,r>0. 
ra 

L-__________________________________ .a2 

s* 

Figure 3: Inversely related precision costs (Case 3) 

If 

... 
r ;;;; r = 

2(1 + 2a.a~ ) 

(a~)2a. 

there is no inner solution. Hence it is optimal to do without this 

signal. 

A 

If r > r it is optimal to make the signal part of the information 
* system and the contract. The agent will choose the level s with 

* costs k(s ) > 0 (given by the inner solution). 

4. Conclusion 

We have analysed contracts between principal and agent incorpora­

ting signals for a simple single-period setting in order to 

characterize the optimal structure of the information system and 
the payment schedule. 
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Our results indicate that costless signals are always advanta­

geous. Hence the information system ought to comprise as many 

signals as possible, which are to be made part of the payment 

schedule with the respective optimal share. This generates a 

diversification effect (both an information and incentive effect) 

which causes an increase of the agent's effort and a reduction 

of the agency costs. 

In the case of costly signals general statements are not pos­

sible. The design of the optimal information system and payment 

schedule depends on the agent's risk-aversion a, the variance 

of the random state of nature a~ and the cost structure of the 

information system. Hence the following cases are possible: 

(C1) A potential signal will not be included in the optimal 

information system and payment schedule. 

(C2) The signal will be included and the agent signals 

*2 (C2a) at level a. > 0 without cost; 
l 

(C2b) his effort x exactly to the principal at cost ki > 0; 

*2 * (C2c) at level a i > 0 and at cost ki > 0 . 
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Incentive Compatible Mechanisms for the Allocation of Public 
Goods 

Helmut Funke 

Summary: In the presence of public goods free market economies don't 

yield efficient allocations. For avoiding such a drawback several 

authors have proposed so-called incentive compatible mechanisms. The 

problem of finding such a mechanism coincides with the problem of a 

principal who is looking for a pay-off function that gives desired 

incentives to his agents. Unfortunately, the problem of incentive 

compatible mechanisms seems not to be solvable for economies with 

public goods. 
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1. Introduction 

One of the central issues of economic theory is the question how we 

can find an optimum of welfare, Although one could say that in a private 

ownership economy a competitive profit system would solve this prob­

lem in a rather good way this statement remains no longer true when 

public goods have to be taken into account. In this case we face the 

free rider problem resulting from the very property of public goods, 

i.e. the nonexcludability in consumption. In the presence of public 

goods free market economies often yield inefficient allocations, that 

is, there exists an (other) allocation where all members of the eco­

nomy, agents say, are better off. Such an example is outlined in 

Section 2. 
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For achieving efficient states of economics with public goods many 

authors have proposed methods known as incentive compatible mech­

anisms. These are schemes of information and assessment where addi­

tionally a central coordination procedure is applied. The search 

for appropriate assessment functions (pay-off or tax functions) 

corresponds to the problem of a principal 

who does not know the agent's characteristics, 

who gets signals which are costless, 

where the.agent's characteristics are independent of the signals. 

Obviously this is a principal agent problem of a rather difficult 

kind. 

Section 3 gives an introduction into tax schemes by presenting 

Lindahl's proposal. A formal definition of tax schemes is given in 

Section 4 where we will touch upon the very problems of such mech­

anisms. Section 5 presents a characterization of a certain class of 

mechanisms. 

The discussion given in this paper shows a very pessimistic view of 

the incentive compatibility of mechanisms or tax schemes respec­

tively. The suspicion that there does not exist an incentive compat­

ible mechanism that really can work will be supported by this paper 

although it will not be proven in a strict sense. 

2. Why Does a Competitive Profit System not Work? 

For the illustration of this question just imagine a very simple 

economy with one private good, money say, and with one public good. 

All agents are supposed to have identical utility functions and 

equal initial endowments of private good. In addition let the ini­

tial quantity of the public good such that every individual's 

marginal utility equals the marginal cost of production. These 

assumptions imply that every agent feels at his/her utility maximum 

if he/she would have to pay alone for every additional unit of the 

public good. I.e. nothing would happen by private initiative. Unlike 

this result any case of cost sharing shows that some agents would be 

willing to finance additional quantity of the public good because 

their marginal cost now is (initially) lower than their marginal 

utility. This makes clear that in a competitive profit system the 



given initial state of economy may be stable but also that this 

state is inefficient because in the second case all agents would 

be better off than in the first case. 

3. Lindahl's Tax Scheme 

The earliest proposal for a tax scheme that takes individual pref­

erences into account is that of Lindahl [1919J which is based on 

Wicksell's [1896J unanimity rule. It runs as follows: 

(1) A central institution, government say, proposes individual 

tax rates t 1 , ... ,tn that sum up to one. 

(2 ) Agent i (= 1, ... ,n) faced to pay t. . 100 
l 

% of the costs of 

the public goods decides to vote for the quantity y i (t i ) . 

( 3a) If unanimity holds, i.e. Y1(t 1 ) = Yn(tn ) , then this 

plan will be performed. 

(3b) If there are different votes for the quantity of public good, 

the government will lower the tax rates for those agents with 

the lowest votes and will raise the tax rates for those agents 

with the highest votes according to (1). Subsequently (2) will 

be performed again. 

Provided that the agents are myoptic maximizers, i.e. Yi(t i ) maxi­

mizes agents i's utility, we call a vector of tax rates fulfilling 

the unanimity rule (3a) a Lindahl equilibrium and the related allo­

cation a Lindahl allocation. It can be shown that such an equilib­

rium belongs to the core of the economy. This implies 

Efficiency: There does not exist another allocation where no 

agent is worse off, and, at least one agent is better off than 

at the Lindahl allocation; 

Individual Rationality: All agents are not worse off than at 

the initial state. 

Although it is usual to say that the payments are voluntary the 

Lindahl tax scheme gives no incentive "to tell the truth", i.e. 
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to tell the myoptic maximizers Yi(t i ). In the long run, that is, if 

the procedure (1), (2), and (3b) converges only very slow, the agents 

will see their influence of their answers y.(t.) upon the tax rates 
l l 

proposed the next time. Long sighted maximizing behavior requires a 

misrepresentation of the utilities, i.e. answers Yi(t i ) < Yi(t i ). 

The viewpoint of a single agent i shows two consequences: 

First the final amount of the public good will decrease. Agent i 

would not be better of at his/her tax share concerning Yi(·). But 

second the tax share as well as the absolute tax decreases. An appro­

priate misrepresentation Yi(o) finally yields more utility than the 

proper Yi(·). 

To come to the bad end, there exist economies where the myoptic maxi­

mizing behavior of only two agents means for the remaining n-2 agents 

the existence of dominant strategies Yi(·) yielding null tax rates 

for them. 

Strictly speaking such an unwanted excess is a consequence of the 

unanimity rule that gives the power of veto to each agent. 

4. How are Incentive Compatible Mechanisms Constructed? 

Obviously there is a need for a more efficient mechanism than Lin­

dahl's approach. This fact has given in the 70es the impetus for 

the construction of several so-called incentive compatible mech­

anisms. 

For the sake of simplicity we now deal with the case of only two 

commodities, that are one private and one public good. This simple 

case seemes not to be a severe restriction in view of the drawbacks 

that will be shown. 

An incentive (compatible) mechanism can be represented by the fol­

lowing diagram 



Mechanism M = (sl,···,sn'P, Zl"",Zn) 

( 'Z Z -+ JRn+ 1 sl,· .. ,sn,PJ: Z= lX"'x n 

z 

sn(Z) 

p( z) 

u.(w. - s.(z) p(z), p(z)) 
1. 1. 1. 

Zi is the message space for agent i. Having collected all messages, 

i.e. Z = (zl"",zn)' the government calculates the individual tax 

rates sl(z), ... ,sn(z), and the quantity p(z) of the public good. As 

the mechanism M = (Zl""'Zn' sl, ... ,sn'p) is public, agent i can 

derive his/her utility 
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where u i is his/her original utility function on the quantity space 

of private and of public good and wi is the initial quantity of agent 

its private good. 

Obviously the combination of an economy E = (ul,···,un ' wl' ... ,wn ) 

with an mechanism M = (Zl""'Zn' sl, ... ,sn'p) yields a game theo­

retic situation, namely 

Here one is interested in the properties of Nash equilibria: 

does one exist? 

is it unique? 

are its strategies dominant? 

belongs its allocation to the core (efficiency at least)? 

is it stable? 
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Additionally there is a problem concerning the proper aim of such a 

mechanism: As government does not know the characteristics of the 

(present) economy, it seems necessary to require that a mechanism 

is all-rounded, i.e. that the resulting game shows all the nice prop­

erties listed above not only in the case of some few economies but 

for a set of economies as large as possible. 

Unfortunately there is a tradeoff between the possibility of reaching 

efficient allocations and the strong incentive compatibility, i.e. 

where true utility functions or equivalent terms are dominant strat­

egies in the message space. Following results of Hurwicz [1975J, 

Groves [1979J, and Walker [1980J there does not even exist a mecha­

nism that for all economies with only separable and concave utility 

functions is strongly incentive compatible and that always yields 

efficient allocations. For example, as the well-known mechanism of 

Clarke [1971J and of Groves is strongly incentive compatible, it can 

no longer be surprising that it does not (necessary) balance the 

public budget, i.e. does not yield an efficient allocations. 

Hurwicz', Groves', and Walker's results make clear that the decision 

for a mechanism that yields efficient allocations means that it only 

can be weakly incentive compatible, that is, there will exist at 

best only an ordinary Nash equilibrium of which the allocation is 

efficient. Indeed this modest aim is attained by the mechanisms of 

Groves and Ledyard [1977J, Hurwicz [1979J, and Walker [1981J. But 

if "telling the truth" (in some sense) is not a dominant strategy 

the question about strategic behavior becomes important again. This 

yields the requirement of stability as pointed out in the following: 

If dominant strategies exist it makes sense to choose them no matter 

what other agents are doing. Therefore we have no stability problem 

in the case that these dominant strategies are known by the agents, 

e.g. see the Clarke-Groves mechanism. But, if there are no dominant 

strategies we have the problem to find the Nash equilibrium by a 

search process. If convergence is to slow then the agents may behave 

in a strategic manner by recognizing the reactions of the other 

agents. For avoiding such behavior the speed of convergence should 

be as high as possible. Unfortunately the weak incentive compatible 

mechanisms given by Groves-Ledyard, Hurwicz, and Walker are unwork­

able just because of the stability question. The Groves-Ledyard 

mechanism can yield arbitrary many Nash equlibria, see Bergstrom, 



Simon, and Titus [1983J, and it converges only under conditions that 

are not acceptable, see Muench and Walker [1983J. The mechanisms 

of Hurwicz and Walker are not stable at all. In the case of Walker's 

mechanism Nash adjustment strategies yield difference equations 

where a local analysis shows that the concerning functional matrix 

has the eigenvalue 1-n. 

5. Characterization of a Certain Class of Tax Schemes 

As we have seen in the previous section we should doubt whether 

there exist mechanisms that are weakly incentive compatible as 

well as stable. As we will point out the answer will be "no" for a 

set of reasonable properties. Although this result is not proven 

for all economies it strengthens our suspicion that there is no 

way to solve the free rider problem for a set of egoistic agents in 

the presence of public goods, i.e. in general allocations of the 

core are not attainable. 

We consider the following class of mechanisms: 

(PO) 

M Z Z Z -+ JRn+1 = 1 x ... x n ++ 

Zi JR for i = 1, ... ,n, 

M is differentiable once, 

2E (z) > 0 for all z 
dZ i 

Z and i 1, ... ,n . 

Additionally we require the following properties: 

(PI) Weak Progression of Tax: 

for all z Z and i 1, ... ,n . 

(P2) Feasilibity: All Nash equilibria z of the related games, 

G say (see section 4), yield feasible allocations: 

n 
L si (z) ;:; 1 . 

i=l 
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(P3) Efficiency: All Nash equilibria yield Pareto optimal 

allocations. 

Property (PO) means among others that every agent has only one vote 

for the quantity of public good. Property (PI) in connection with 

(PO) means that an agent has to face tax rates as higher as his/her 

desire for public good is. Property (P2) requires financing with­

out deficit, and property (P3) is a standard of economic theory that 

speaks for itself. 

As will be shown in Theorem 1 these properties are equivalent to the 

following two: 

(P4) Balanced Budget: 

m 
L s. (z) 

i=l l 
1 for all z z . 

(P5) No Direct Influence to Tax Rates: 

o for all z Z and i l, ... ,n . 

Property (P4) says that there is never an excess tax yield. Property 

(P5) means that the message of agent "i" has no influence on his/her 

own tax rate. For proving the following theorem we utilize economies 

with separable utility functions: 

(E) The utility functions have the following form: 

for i 1, .. . ,n , 

where ¢i is strictly concave and monotonic increasing. 

Theorem 1: A mechanism of the type (PO) meets the properties 

(PI), (P2), and (P3) for all economies of the type (E) iff it meets 

the properties (P4) and (P5) for all economies of (E). 



Sketch of the proof: Given an arbitrary but fixed z E Z because 

of (PO) and (PI) one can construct valuation functions ~l' ... '~n 

such that 2 = (2 1 , ... ,2 n ) is the unique Nash equilibrium. The 

construction of ~1 (i = 1, w.I.o.g.) runs as follows: Let c 1 the 

inverse of p(.,2_1 ) where 2_1 is given by (2 2 , ... ,2 n ). So y = Y 

with c 1 (y) = zl maximizes 

For example, this will be fulfilled for ~1 given by 

max : :~ (c 1 (x) , 2 -1) 
xE[y,yJ 

, 
c 1 (x)x for y < y 

for y ;;; y 

, 
It easily can be seen that ~1 is positive valued and strictly mono-

tonic decreasing. Therefore ~1 is strictly monotone increasing and 

strictly concave. Furthermore, for given 2 = (2 1 , ... ,2n ) the con­

struction of ~1 does not depend on ~2' ... '~n' i.e., we can construct 

the valuation functions independently to each other. 

For proving property (P4) we take an arbitrary z E Z and a suitable 

economy where, as just shown z is the unique Nash equilibrium of the 

related game. Obviously, efficiency does not allow for a ">" in the 

condition of feasibility, (P2). Therefore "=" holds for all Z E Z, 

i.e. (P4). 
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For showing property (P5) again let an arbitrary z E Z be the unique 

Nash equilibirum of the related game of a suitable economy. The ordi­

nary set of necessary conditions is 

o for i 1, ... ,n . 

Because of (P4) and because of Samuelson's [1954J condition of effi­

ciency, that is 

n 
l: ~i(Y) 1, 

i=l 
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we obtain 

n dS. 
l 

L -d -( z) 
i=l zi 

dp( z) 

.s.E. (z) 
dZ i 

o 

As every term in this sum has the same sign because of (PO) and (PI) 

holds. Now we have shown that (PO), (PI), (P2), and (P3) imply (P4) 

and (P5). 

The converse is also true, i.e. (PO), (P4), and (P5) imply (PI) and 

(P2). Because of (P4) and (P5) it easily can be shown that Nash 

equilibria yield Lindahl allocations. As every Lindahl equilibrium 

belongs to the core of the economy efficiency, (P3), is clearly 

given. Finally, (PI) and (P2) are trivially consequences of (P4) and 

(P5) . I 

As just pointed out at the end of the previous proof mechanisms with 

the properties (PO), (PI), and (P3) yield Lindahl allocations. On 

the one hand side this result seems to be a very desirable one be­

cause of its implications to the welfare of the economy, on the other 

hand side this result is not at all desirable because the possibil­

ities and the successes of manipulation: 

As it is known from now on that Lindahl allocations will come out 

a tricky agent has nearly the same possibilities for misrepresenting 

his/her utility no matter if Lindahl's proposal is performed or a 

mechanism given by Theorem 1. Such an egoistic agent simply has to 

transform his/her reactions from one mechanism to the other, then the 

result will be the same for him/her. 

There is to be only a slight difference: By Lindahl's proposal 

every agent has the power of veto. But given a mechanism in the 

sense of Theorem 1 no one can do better than react in the myoptic 

way provided that the other agents choose their Nash equilibrium 

strategies in an unbiased way. 



This statement makes the requirement for stability indespensable, 

i.e. Nash equilibria should be reached as quickly as possible. 

Unfortunately, convergence never is the case: 

Theorem 2: Every mechanism with the properties (PO), (P4), and 

(P5) is unstable for symmetric economies that additionally meet 

property (E). 

Sketch of the proof: Let 

the utility functions and let z the (unique) Nash equilibrium. Nash 

d t ' that t+1 maxl'ml'zes a ap lon means zi 

A local analysis of this difference equation in a sufficiently small 

neighborhood of z shows that 

is a left eigenvector with the eigenvalue 1-n of the Jacobian of the 

reaction functions resulting from Nash adaption, i.e. it is not at 

all stable. 
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Incentives to Forecast Honestly 

Andreas Pfingsten 

Summaru: Situations are shown where an informational asymmetry pre­
vails in a principal-agent relation. A general model is formulated to 
derive some first results in this framework. Modified assumptions 
yield a similar but more simpler model and further insights into the 
problem. Yet the reader is left with a considerable research agenda. 
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1. Introduct ion 

In the literature on the principal-agent relation it is predominantly 

assumed that principal and agent have identical beliefs about the pro­

babilities of the occurrence of possible states of nature. Rees 

[198Sa. p.S] mentions in his survey that this assumption. of course. 

is a major limitation. even if it should be justified in many real­

world cases. The recent contribution by Beckmann [1987] shares our 

view that instead there is an information asymmetry. e.g .• in the 

owner-manager relation. 

In the present paper we will look at a situation where the beliefs do 

UQi coincide. Information will be distributed asymmetrically: the 

agent knows the true density function of the random variable. the 

principal does not have any knowledge about it at all (except that its 

values must all be from a certain range). 
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First. we will briefly describe a few situations where this asymmetry 

seems to be quite plausible (section 2). In section 3 a general model 

will then be introduced formally. Some results are derived in section 

4. Simplifying assumptions Of the general model. still pertaining the 

information asymmetry. will yield to a case which is much easier to 

handle and will give rise to further insights (section 5). A research 

agenda concludes. 

This paper is written with a very specific objective in mind which is 

different from the usual proceedings volume motivation. It is intended 

to deal with some information asymmetry as a relatively new feature of 

principal-agent models and to show some of the implications and pro­

blems arising. Although much of the analysis is done qUite formally. 

the reasoning in the paper several times is very informal. We have 

deliberately chosen mainly to share the flavour of this topic with all 

our readers and hence leave rigorous proofs of results derived to 

sUbsequent work. Scholars will hopefully be happy that we present many 

interesting questions. and even more happy since we leave many of them 

unsolved. 

2. Some Applications 

Suppose you are the planner in some centrally planned economy. Then 

you are interested to know how many units of output the single firms 

can produce. You need this data in order to come up with feasible pro­

duction and consumption plans for the whole economy. In the current 

socialist countries. however. you will find the unfortunate situation 

that plant managers are not willing to inform the planner honestly 

about their output expectation. It is neither to their nor to their 

workers' benefit if they reveal the true working potential. since the 

values they report as expected output are. after some modifications by 

the central planning agency. used as a measuring stick for the firm's 

performance. Hence lower values mean that less work effort is neces­

sary to meet the government·s requirements. and it is easier to 

achieve honourable mention or financial rewards. (For material on in­

centive systems in socialist economies see. e.g .. Gerhardt [19b7]. 

Weitzman [197b]. Rees [1985b].) 
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As a second example suppose you are in charge of coordinating the pro­

duction of a multinational firm with plants in different countries. If 

the plant managers are rated according to how they have met their out­

put target. then the situation is basically the same as in the case 

described above. 

Similarly. asking salesmen to predict their expected sales will. given 

they know that their reported expectation will be used to determine 

sales requirements. also tend to produce underestimations of the true 

expected sales. If each salesman is working in a separate region then. 

equivalently. he will try to picture the market potential of the pro­

duct in his region as bad as possible. The excess of actual sales over 

planned sales could then be attributed to chance and extra effort 

rather than to his cheating. 

Finally. suppose a firm grants discounts to stores where its products 

are sold. the discounts are initially calculated on the basis of total 

expected sales (discounts increasing in sales). and be the expectation 

just the value reported by the store at the beginning of the period. 

If unjustified discounts (sales expectation not actually realized) 

have simply to be repaid at the end of the period without an extra 

fine then there is a strong incentive for the store to exaggerate his 

sales ability. 

All of the cases mentioned have common properties. There are two par­

ties acting. one is better informed than the other. The less informed 

party (henceforth the principal) is paying the more informed party 

(the agent). and the pay. respectively the reward. discount etc .. de­

pends at least partly on a value which the more informed party re­

ports. Since there is no incentive to reveal true ~nowledge the agent 

will (in his own interest) UQi say the truth. 

3. The Model 

Agent and principal both know that the output x lies in an interval 

I=(m.M]. where 0 < m < H < ~. Output is a random variable. and the 

agent. but only he. knows the continuous density function f:I~ ~+' 
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The agent has a utility function V:R+~ R. The principal only knows 

about the agent·s utility function that it is a strictly increasing. 

strictly concave function of income and that the agent's objective is 

to maximize expected utility. 

The principal has a strictly increasing. (weakly) concave utility func­

tion U:R+~ R depending on his income. He tries to maximize expected 

utility as well. 

At the beginning of the planning period the agent reports which output 

a he expects for this period. He does not know the state of the nature 

(and hence the actual output x) by that time. His income is determined 

as y(x.a). where y:IxI~ R+ is the payment function given by the prin­

cipal. 

The agent's control variable consequently is his reported output ex­

pectation a. whereas the principal tries to optimize by choice of the 

function y. The latter has to take into account when deciding on y 

that he can sell every unit of output produced for a given market 

price p>O and that he will have to pay. apart from the agent·s income. 

production and adjustment costs c(x.a). The principal knows the cost 

function c:IxI~ R+ when choosing the function y. for the agent·s de­

cision. however. this function is irrelevant. To this end. the func­

tions c and y will be assumed to be sufficiently (continuously) dif­

ferentiable. 

(Often it is assumed that output (and hence income) depends on the 

agent's effort. where it is furthermore suspected that more effort 

means less utility. It is well possible to enrich the present analysis 

by incorporating such assumptions, e.g.: The density function f is 

replaced by density functions fe representing. for different e. dif­

ferent levels of effort, Then one can determine an optimal value a e 

for each fe, Among these values a e a value a* must be chosen using a 

modified utility function. Instead of applying such an approach it is 

also conceivable to simply complement the list of variables of the 

functions f and V by an effort variable e.) 

For a given payment function y the expected utilities of principal and 

agent. respectively, depend on the agent's reported value a and are 

given by the following expressions: 



Pta} 

A(a} 

M 
I U[pox - y(x.a} - c(x.a}] • f(X} dx . 
m 

M 

I V[y(x.a)] • f(x} dx . 
m 

4, Some Results 

(3. 1 ) 

(3.2) 

If the agent maximizes his expected utility by choice of a. then a .. 
necessary condition for an interior solution a is 

M .. 
A' (a ) 

.. .. 
I V'[y(x,a )] • Ya{x,a ) • f{x) dx o , (4. 1 ) 
m 

121 

where Ya denotes the first-order partial derivative of y with respect 

to a. For a (local) maximum it is sUfficient if in addition 

.. 
A" (a ) 

M .. .. 2 
J [V"[y(x.a )] • [Ya(x.a )] 

(4.2) m .. .. 
+ V'[y(x.a )] • Yaa(x.a )] • f(x) dx < 0 

holds, where Yaa denotes the second-order partial derivative of y with 

respect to a. In case of 

A"(a) < 0 for all aeI (4.3) 

.. 
a value a determined from condition (4,1) yields the unique (global) 

maximum. ~e have 

Fact 1 

If the payment function Y IS strictly concave in the reported .. 
value a for all output levels x. then a value a satisfying con-

dition (4.1) is the (unique) best value for the agent to report. 

For a proof of this assertion one should note that V· '(a) < 0 for all 

a, V'(a) > 0 for all a, and f(x) ~ o· for all x. Similarly. we see 
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Fact 2 

If the payment function y is strictly convex in the reported 

value a for all output levels x. then there exist utility func­

* tions V such that a value a satisfying condition (4.1) yields a 

(local) minimum of the function A. 

In order to achieve the result reported in Fact 2. a function V needs 

to be "sufficiently little" concave. 

If the principal wants that for the agent always. i.e. for arbitrary 

density functions f. a unique global maximum of expected utility 

exists. then he must choose a payment function y which is for all out­

put levels x strictly concave in the reported value a. This is the 

case since. as kind of a strengthening of Fact 2. we have 

Fact 3 

If the payment function y is strictly convex in reported values a 

for output levels x from an interval i~I then there exist density 

* functions f and utility functions V such that a reported value a 

satisfying condition (4.1) yields a local minimum of the function 

A. 

Such density functions may have. e.g .. the property f(x) 

x tIE I. 

If the payment function y does not depend on a. e.g .. 

for all x.aEI 

o for all 

(4.4) 

then condition (4.1) trivially holds. but condition (4.2) is violated. 

In this case it does not matter for the agent·s income which value he 

reports. Thus. he does not have any incentive at all to reveal his 

true expectation. 
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If the payment function y is strictly concave in the reported value a 

* and condition (4.1) is satisfied then it must be true for a that 

3 6 > 0: for all x < 6 (4.5) 

since otherwise strict concaVity would imply for all xeI 

with strict inequality for all x > m. (4.b) 

* But then A'(a ) was negative. If the density function has the property 

f(X) o for all x > T ~ 6 (4.7) 

* and if, in addition, Qondition (4.5) holds then again a can be no 

* solution since A'(a ) this time was positive. Consequently. there also 

must be values x such that 

and f(X) ¢ 0 . (4.S) 

It is immediately plausible that the payment. given some arbitrary 

fixed output level x, must first increase in the reported value a and 

then decrease. By strict concaVity we even know that the marginal in­

crease must be decreasing. 

Let us now look at the utility maximization problem of the principal, 

* and let us assume that there exists an optimal payment function y 

which the principal has found. (AS a matter of fact. there may not 

* exist such a y • and it is an important question for further research 

to determine necessary and suffiCient conditions for the existence. It 

should be examined. e.g., what the consequences are if the agent must 

be guaranteed a minimum standard of living.) Given y*. the principal's 

expected utility depends on the agent's reported value a and is given 

by expression (3.1). 

* It now would be in the principal'S interest if. given y • the agent's 

* reported value a determined according condition (4.1) would maximize 

p(a) as well. Similar to conditions (4.1) and (4.2) for the agent, we 

have sufficient conditions for a maximizer a P of the principal's ex­

pected utility: 
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M .. p p 
J U'[pex - y (x,a ) - c(x,a )] 
m 

"p p 
e [- Ya(x,a ) - ca{x,a )] • f{x) dx 

M .. P P 
- J U'[peX - y (x,a ) - c{x,a )] 

(4,9) 

m 

0, 

M .. P P 
= - J [U"[pex - y (x,a ) - c(x,a )] 

m 
"p P 2 

e [Ya(x,a ) + ca(x,a)] e {-1} 

.. P P 
+ U'[pex - y (x,a ) - c(x,a )] 

(4,10) 

< 0 . 

P 
It is immediately seen that each value a satisfies condition (4.9) 

that satisfies the sufficient condition 

o for all xeI . (4.11) 

" If the principal wants to choose a payment function y such that each .. 
a which is maximizing the agent's expected utility is also utility 

" maximizing for himself then an agent's optimal reported value a must 

always satisfy condition (4.9). The principal can be sure that this is 

" the case if each such a satisfies condition (4.11), i.e., 

o for all a,xEI . (4.12) 

By integration with respect to the variable a, this first-order dif­

ferential equation yields 

" y (x,a) _ - c{x,a) + d(X) (4.13) 

This result is very important economically, It means that the prin­

cipal levies all adjustment costs on the agent. Hence the agent bears 

all the risk from misprediction of output. And it is therefore obvious 

intuitively as well that it is not in the agent's interest to report 

something different from his true expectation, The principal's expec­

ted utility in this situation is independent of the agent's reported 

" value a , namely 
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* pta } 
M 

* * f U[pox - [- c(x,a } + d(X}]- c(x,a }] 0 f(X} dx 
m {4.14} 
M 
f U[pox - d(X}] 0 f(X} dx . 
m 

The agent's expected utility is 

* A(a } 
M 

* f V[d(x} - c(x,a }] 0 f(X} dx . 
m 

(4.1S) 

One question is in which other cases an (interior) solution of the 

* principal's problem, yielding a global maximum of P given y , exists. 

Another question (we are not going to deal with for the moment) is 

whether, respectively when, such a solution a P of the principal's 

* problem coincides with the solution a of the agent's problem. 

Looking at the signs of the expressions in condition (4,10) we find; 

Fact 4 

If the adjustment cost function c is independent of the reported 

* value a and if the optimal payment function y is strictly convex 

in a for all x then condition (4.9) implicitly determines the 

agent's reported value a P which is the unique global maximum for 

the principal. 

If the payment function is strictly concave in a then it is not guar­

anteed that the principal's expected utility is maximized by the 

agent. The econom1C importance of this result 1S striking: If adjust­

ment costs do not depend on the agent's reported value a, I.e., if 

<here are no adjustment costs. then only a payment function which is 

strictly convex in a guarantees optimality of a solution derived from 

* condition (4.9), whereas optimality of a solution a derived from con-

dition (4.1) is only guaranteed if the payment function is strictly 

concave. In other words: 

Fact 5 

If the adjustment cost function c is independent of the agent·s 

reported value a then there does not exist any payment function 

* which guarantees that a solution a derived from condition (4.1) 

as well as a solution a P derived from condition (4.9) are both 

optimal. 
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The analysis of the principal's problem can be performed in different 

notation to yield some further insights. Define 

* * * K (x.a) _ y (x.a) + c (x.a) (4.16) 

Then we have: 

M 

P(a} * J U[pox - K (x.a)] 0 f(X) dx . (4.17) 
m 

P' (a) 
M 

* * - J U'[pox - K (x.a)] 0 Ka(x.a) 0 f(X) dx o . (4.18) 
m 

P' • (a) M * * 2 - J [U"[pox - K (x.a)] 0 [Ka{x.a}] 0 (-1) 
m 

* * + U'[pox - K (x.a)] 0 Kaa(x.a)] 0 f(x) dx 

M * * 2 J [U"[pox - K (x.a)] 0 [Ka(x.a)] 
(4.1~) 

m 

* * - U'[pox - K (x.a)] 0 Kaa(X.a}] 0 f(x) dx < 0 . 

This notation is qUite useful. for example when analyzing further suf­

ficient conditions for solutions of the principal's problem. In addi­

tion it is seen how closely the principal's conditions (4.18) and 

(4.1~) are related to the agent·s conditions (4.1) and (4.2). In the 

agent·s problem concaVity of y was important while now conveXity of K 

matters. (Of course. the controls of agent and principal. reported 

value a and payment function y. respectively. are very different.) 

In the adjustment cost literature (see Brechling [1~7S. chapterS] for 

an example) it is often assumed that functions like c are convex. A 

* payment function y which is "sufficiently little" concave would then 

* be capable of guaranteeing convexity of K . e.g .. 

* y (x.a) = A 0 c(x.a) (0 < A < 1) • (4.20) 

An interesting special case is that of a risk-neutral principal (U" 

vanishes). For an interior maximum it then indeed is important that 

* the cost function K is strictly convex. Furthermore. lOOking at con-

dition (4.19) one can suspect that increasing risk aversion of the 



principal (lOCally) allows the payment function to be "less" convex 

without harming existence of an interior maximum for the principal. 

Ue conclude this section by pointing to two problems that remain: 
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First. so far we have not required that the agent always receives an 

income above some given (e.g., poverty) level. This 1s certainly ne­

cessary for practical applications. Second. we have not looked at the 

choice of the optimal payment function at all. but simply have assumed 

their (unique) existence. Yet it is conceivable that there are many 

payment functions y such that the agent's optimal reported value a, 

given the payment function. also maximizes the principal's expected 

utility. It may also be the case that there does not exist any such 

function. In all these cases the principal must perform kind of a sec­

ond-best analysis. 

5. A Simple Case 

In this section we are going to examine a simple case of the general 

model. It is based on assumptions which are partly different from 

those in the earlier parts of the paper. 

To exclude questions concerning risk-sharing, agent and principal are 

both assumed to be risk-neutral. The principal chooses the payment 

function 

y(x.a) w • x - { 

1 
s • (x-a) 

2 
5 • (a-x) 

for a ~ x 

for a ) x 

(S1)0) 

(52)0) (w ) 0). ( 5 . 1 ) 

The agent hence will try to maximize. by choice of the reported value 

a. 

A(a) 

From 

a 
f [w 

2 
• x - s • (a-x)] • f(x) dx 

m 

M 1 
+ f [w • x - s • (x-a)] • f(x) dx. 

a 

(5.2) 
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M 

A(a} f w . x . f(x} dx 
m 

a M 
1 

f 
2 

f( x) f f(x) dx + s . x . dx - s . x . (5.3) 
m a 
a 

2 
M 

1 
- f s . a . f{ x) dx + f s . a . f{ x) dx 

m a 

.. 
the following necessary condition for an interior solution a is de-

rived: 

" A' (a ) 2 " " s • a • f(a } 1 " " + s • a • f(a } 

" a 
2 Of 2 .. - f s . f( x) dx - a . s . f(a ) 

m 
M 

1 " 1 " + f"s . f( x} dx - a . s . f(a ) 
a 

Since this easily simplifies to the condition 

" 2 a 1 M 
- s • f f(x) dx + s • f"f(X} dx 

m a 

the central criterion 

" F (a ) 
1 

s 
1 2 

s + s 

o 

(5.4) 

o . 

(5.5) 

(5.b) 

is derived. where F is the distribution function corresponding to the 

density function f. Such a condition is known from the statistical 

decision theory (e.g .. Bamberg/Baur [1980, p.254]). It is obvious that 

with an increase of s1 (S2). the other parameter remaining constant, 

" the solution a must weakly increase (decrease). Economically this 

means that it is the principal's choice whether overestimation or un­

derestimation of the true result is encouraged. 

If the parameters s1 and s2 are less than w the payment function has 

the important property to preserve the agent's motivation to work: If 

some value a has been reported it is still beneficial for the agent if 

the actual output x is as big as possible. Even if the income per unit 



of output decreases once x is greater than a. total income still in­

creases in output. 

.. 
It should be noted that in case of f{a } ~ 0 the solution is unique 

and because of 

" A" {a } 2 " 1 .. - s • f{a ) - s • f{a ) 
1 2 .. 

(s + s ) • f{a } (5.7) 

indeed yields the maximum. If the density function f is sufficiently 

differentiable then. because of 

f(x} ~ 0 for all xeI . (5.8) 

" we must have f'{a )=0. For f" the same reasons imply that only the 

following two cases are possible: 

.. 
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f" (a ) .. 
f" (a ) 

o 

o 

(5.9) 

(5.l0) 

In the first case we have a unique maximum as well. In the second case 

there might exist a neighbourhood around a* where we find values a .. 
yielding the same expected income for the agent as a does. In this .. 
case. of course. the value a determined by condition (5.6) is not 

unique. 

The principal's expected income is 

Pea) 
a 2 
J [p • x - c(x.a) - w • x + s • (a-x)] • f(x) dx 
m 

M 

+ J [p • x - c(x.a) 
1 

- w • x + s • (x -a )] • f( x) d x 
a 

M 

(p - w) • E(x) - J c(x.a) • f(X) dx 

2 + s • 

m 
a 
J (a-x) • f{x) 
m 

dx + 
1 M 

s • J (x-a) • f(x) dx . 
a 

(5.11) 

It would be in the principal's interest if the agent reported a value 
P 

a sat isfying 
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M P 
- J Ca{x.a ) • f{X) dx 

m 

2 
+ s 

p 
a 

• [ J f{x) 
m 

P 
dx + a 

(S.12) 

p p p 
f{a ) - a • f{a ) 

1 
+ s 

ppM P 
• [ - a • f(a ) - Jpf(X) dx - a 

p 
(-f(a » 

a 

M p 1 2 P 1 
J ca(x.a ) • f{x) dx + (s + s ) • F{a ) - sO. 
m 

.. 
If the agent reports a value a maximizing his own expected income 

then the principal's expected income will be minimized, e.g., when the 

cost function c does not depend on a. The principal's expected income 

will be maximized, e.g .. when the cost function c is "sufficiently 

convex" in a and in addition satisfies, for the density function f, 

M .. 
J ca(x,a ) • f(x) dx o . (5.13) 
m 

We do not know so far whether there exist payment functions y differ­

ent from (S.l) that are even better for the principal. And one must 

observe that while the principal's expected income is increasing in sl 

and s2 the motivation problem mentioned earlier imposes an upper bound 

that he might not want to exceed. 

Suppose the cost function is of the type 

2 
c(x,a) = (a - x) 

which is often applied. Condition (S.13) then becomes 

M 
J 2 • 
m 

.. 
(a - x) • f(x) dx 

and eventually 

.. 
a E(x) 

o 

(S.14) 

(5.15) 

(S.H) 

Economically this means that the principal would like to have the 

agent reveal his (presumably correct) output expectation. If the true 

density function is symmetric, an assumption which in many relevant 
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cases probably is not too bad, then the principal must simply choose 
1 2 

s =s . 

The second-order condition for the principal for general c is 

M P 
- J Caa(x,a ) • f(X) dx 

m 
1 2 P 

+ (s + s ) • f(a ) < 0 

In our case this is 

M 1 2 P 
- J 2 • f(X) dx + (s + s ) • f{a ) < 0 , 

m 

i.e .. 

(S 1 2 (p) 2 + s ) • f a < . 

(5.17) 

(5.18) 

(5.19) 

For each bounded density functions there exist small values sl and s2 

such that condition (5.18) is satisfied. Since the principal does not 

know the function f he is kind of trapped: higher values for the si 

increase his expected income, but if they are .. too high" he might end 

up with a minimum. 

This result, which admittedly is absurd at first sight, has a serious 

economic foundation: If the fine for differences between the agent's 

reported value and true output is high enough then the principal on 

average benefits from the agent's misprediction. 

Condition (5.17) also tells us that, loosely speaking, more convexity 

of adjustment costs (an increase in c's second-order derivative with 
i . respect to a) allows higher values for the s wlthout violating the 

second-order condition. 

If instead of (S.l) the payment function 

y{x,a) W • x - (a - x) 
2 

(s ) 0) (5.20) 

is chosen by the principal, the agent has to maximize 
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M 
x) 2] A(a) f [w . x - (a - . f{ x) dx 

m 
M 

2 
E(X} 

2 
E(x} f f( x) dx w . - a + 2 . a . - x . (5.21) 

m 

A necessary condition for an interior solution of the agent·s problem 

is 

A' (a) - 2 • a + 2 • E(x} o . (5.22) 

It is hence optimal to report the expected output. Obviously the solu­

tion derived from condition (5.22) indeed is a maximum. In this case 

the agent bears all the adjustment costs. 

1 
For the payment function (5.1) (choosing s = s 2 . s ) and a symmetrI-

cal density function f. the agent will report the expected output 

E(x). and the principal's expected income is 

pea) 
M 2 

(p - w) • E{x} - f [x - E(X}] • f{x} dx 
m 

E(X) 
+ 2 • s • f [E(x) - x] • f(x} dx . 

m 

For the payment function y. however. 

pea) (p - w) • E(x) 

(5.23 ) 

(5.24 ) 

is obtained. consequently it depends on the fine s (and on the density 

function f unknown to the principal) which of these payment functions 

he should prefer. 

b.Research Agenda 

As was pointed out earlier. a lot of Important and interesting ques­

tIonS remain that altogether form a considerable research agenda. 

First. there is the question whether or not. respectively in which 

cases. optimal payment functions exist. And it is another problem to 

find ways to determIne all such functions if they are not unique. 
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Third. it would be nice to know whether any or all such solutions are 

kind of second-best. i.e .. given the principal's optimal payment func-

* * tion y the agent reports an optimal value a that does not maximize 

* the principal's expected utility conditional on y . 

Fourth. for practical applications a lot of further requirements seem 

sensible which pose additional difficulties: Guaranteeing a minimal 

income for the agent is necessary for acceptance of a payment func­

tion. Also it may be desired to only partially place the risk upon the 

agent. And an optimal payment function needs to be "sufficiently sim­

ple" to be understood by all agents. 

Finally. dynamical aspects. too. would enrich the model. For example. 

shifting output or sales etc. into later periodS should not increase 

income. This could be achieved by having prices fall from one period 

to another by something like a discount rate. Then. however. it has to 

be credible that the payment scheme (with different. initially known 

values for the parameters) will be applied for several periods. 

Eventually. discussing the model and its refinements may even lead to 

inquiries into the meaning of honesty. And it is qUite likely one will 

find that this is not just reporting trUly some expected value. 

The reader is obviously left with many puzzling questions. Bringing 

these questions to his attention that is what the paper is all about. 
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Section 3 Capital Markets and Moral Hazard 

Moral Hazard and Equilibrium Credit Rationing: An Overview 
of the Issues 

Helmut Bester and Martin Hellwig 

Summary: One of the more intriguing puzzles in microeconomics is pre­

sented by the phenomenon of credit rationing. If funds are so scarce as 

to require rationing, why do lenders not raise the interest that they 

demand? We survey recent developments that seek to explain this pheno­

menon by appealing to incentive problems in the relation between the 

borrower and the lender. A simple example, due to Stiglitz and Weiss, 

shows that under certain circumstances, lenders will not use their bar­

gaining power to raise interest rates because the adverse incentive ef­

fects of such a move outweigh any direct effect on the lender's payoffs. 

To examine the robustness of this argument, we discuss how the analysis 

is affected by the use of collateral, variations in loan size and in­

vestment, or alternative forms of the finance contract. Finally, we 

analyse the relation between the credit-rationing problem and the gene­

ral theory of optimal incentive schemes under imperfect information. 
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1. Introduction 

A would-be borrower is said to be rationed if he cannot obtain the loan 

that he wants even though he is willing to pay the interest that the 

lenders are asking, perhaps even a higher interest. In practice such 

credit rationing seems to be commonplace: Some borrowers are constrained 

by fixed lines of credit which they must not exceed under any circum­

stances; others are refused loans altogether. As far as one can tell, 

these rationing phenomena are more than the temporary consequences of 

short-term disequilibrium adjustment problems. Indeed they seem to in­

here in the very nature of the loan market. 

For the ordinary microeconomist, such rationing phenomena present a 

puzzle. The equilibrium of a market is commonly identified with the 

balance of demand and supply. According to the law of demand and supply, 

prices in the market should adjust until any excess of demand over sup­

ply or of supply over demand has been eliminated, at which point there 

is no more room for rationing. By this logic, any credit rationing should 

be accompanied by increases of interest rates that reduce the demand for 

loans and raise the supply of loans until the need for credit rationing 

has disappeared. 

The law of demand and supply is usually justified by the more general 

principle that economic agents act in their own perceived self-interests. 

An excess supply or excess demand would enable the agents on the short 

side of the market to move prices in a direction which makes them bet­

ter off. Thus a seller should be expected to exploit excess demand by 

charging higher prices. 

The argument against rationing as an equilibrium phenomenon is to some 

extent independent of the market structure. While the law of demand and 

supply has been proposed for competitive markets, the underlying beha­

vioural principle may be applied to monopolistic markets as well. A 

monopolist too will prefer to raise his prices rather than ration demand 

at given, low prices. 

Given the general principle that rationing is at most a transitory dis­

equilibrium phenomenon, economists have found it difficult to come to 

terms with the phenomenon of credit rationing. In many cases of course, 

credit rationing can be explained by government interference with the 

market: Usury laws, interest rate and bank regulation, and certain types 

of central bank intervention. However, there has always been a suspicion 
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that this is not the whole story. Beginning with Hodgman (1960), a series 

of papers in the early sixties discussed the possibility that credit may 

be rationed because a lender does not want to grant a loan that exceeds 

the borrower's ability to repay. This observation was soon found to be 

besides the point because a borrower typically does not want to have a 

loan that he knows he cannot repay (for an excellent discussion of these 

issues, see Clemenz (1986), Chapter 1). The deeper problem of credit 

rationing ~elative to what the borrower wants was not addresseu by this 

literature; indeed this problem remained unsolved for a long time. 

In recent years, economists have tried to relate the phenomenon of credit 

rationing to problems of imperfect information. Such problems arise when 

the lender tries to evaluate the borrower's promise of repayment at some 

later date. The quality of this promise depends on the behaviour and the 

characteristics of the borrower. In both respects, the borrower typically 

has private information. Thus an entrepreneur may have better information 

than his bank about the objective prospects of his enterprise. At the same 

time, he is in a better position to control the risks that he takes or 

the amount of effort that he puts into his firm. All these factors affect 

the value of the lender's claim, and yet he is unable to control them 

directly. 

In this situation, the lender must take account of the effects of the 

credit contract on the mix of loan applicants or on their behaviour. An 

increase in interest rates might lead borrowers with fairly safe projects 

to drop out of the market, or it might induce them to replace their safe 

projects by riskier ones. Such considerations may cause a lender to re­

frain from raising interest rates even though he has the bargaining power 

to do so. 

The incomplete information approach to interest rigidity and credit ra­

tioning was first developed by Jaffee and Russell (1976), Keeton (1979), 

and Stiglitz and Weiss (1981). In particular, Stiglitz and Weiss (1981) 

show that credit rationing can be an equilibrium phenomenon if either 

the lender is imperfectly informed about the borrower's characteristics 

or the lender is unable to directly control the borrower's behaviour. 

In the following we discuss the latter phenomenon where credit rationing 

is a consequence of moral hazard in the borrower-lender relationship. 

In view of the extensive surveys by Baltensperger and Devinney (1985), 

as well as Clemenz (1986), we do not aim for completeness in our treat­

ment of the literature. Instead, we shall discuss the original Stiglitz­

Weiss example and look at several modifications in order to see which 
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structural elements of the example are crucial. At the same time, we 

propose to relate the theory of credit rationing under moral hazard 

to the general theory of incentive problems as treated e.g. by Grossman 

and Hart (1983). 

2. Moral Hazard and Equilibrium Credit Rationing: The Leading Example 

2.1 Loan Contracts and Risk Taking 

Consider an entrepreneur who can choose between two investment projects, 

indexed i=a,b Both projects require the same fixed investment I . 

The returns to both projects are risky; for i=a,b, project i earns 

the return 

( 1 ) 

where 

-
X. 

l 

with probability Pi 

with probability 1-Pi' 

For simplicity, both projects have only two possible outcomes, success 

and failure. Project a is more likely to succeed, but project b has 

the higher return in the case of success. In the case of failure, nei­

ther project yields anything. Project a has the higher expected return, 

but even project b's expected return exceeds the cost I. 

The entrepreneur has no initial wealth. He uses debt finance to under­

take the investment. A debt contract is characterized by a gross inter­

est payment R which the entrepreneur must pay the lender in the case 

of success. If the project fails, the entrepreneur goes bankrupt, and 

the lender receives nothing. Given the interest payment R, the en­

trepreneur's expected payoff from undertaking project i is given as 

(3 ) 

The entrepreneur is taken to be risk neutral so that he applies for a 

loan as long as his expected payoff is nonnegative. 

Lenders, too, are taken to be risk neutral. Given the contractual inter­

est payment R, a lender's expected payoff from financing the entre­

preneur's investment in project i is given as 

(4) p. R - I 
l 
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Given R, the lender prefers the entrepreneur to undertake the pro­

ject with the higher success probability. UndeT perfect information, 

the loan contract would therefore prescribe not only the interest pay-

ment R but also the choice of the project i that is to be under-

taken. 

However we assume that the relation between the entrepreneur and any 

lender is subject to moral hazard because the lender cannot observe 

the entrepreneur's choice of project. Therefore the loan contract can­

not effectively prescribe the project that is to be undertaken. The, 

loan contract can only specify the interest R which the entrepreneur 

pays if his project - whichever one he chooses - happens to succeed. 

Given the interest obligation R, the entrepreneur selects the pro­

ject which maximizes his expected payoff. As Stiglitz and Weiss (1981) 

have observed, this decision depends on R. From (3), the entrepre­

neur is willing to choose project a if and only if 

If we write i(R) for the entrepreneur's project choice under a. con­

tract with interest payment R, we see that there is a critical level 

(6) R: 

such that 

(7) i(R) 
if R<R 

if R>R 

As R rises above R the entrepreneur switches from project a to 

project b, which has the higher probability of failure. Quite gene­

rally, high interest obligations lower the entrepreneur's payoff in the 

case of success and reduce his incentives to avoid bankruptcy. 

For R = R, the entrepreneur is indifferent between the two projects. 

For simplicity, we assume that in this case he chooses project a , i.e. 

we set i(R) = a . 

Lenders must take account of the effects of R on the entrepreneur's 

behaviour. Given a lender's inability to monitor the entrepreneur's 

project choice, his expected payoff from a contract with interest pay­

ment R is 

(8) TI* (R) {
p R - I 

TIi(R) (R) = p: R - I 
if O:£R:£R 

if R < R :£ Xb . 
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The form of rr*(.) is illustrated in Figure 1. Since Pa > Pb ' 

rr*(.) is not monotonically increasing in R At R = R, any small 

increase in the interest payment leads to a discontinuous drop in 

rr*(R) as the entrepreneur switches to the project with the h~gher 

bankruptcy probability. This nonmonotonicity of the lender's expected 

payoff function is the basis for the theory of credit rationing pro­

posed by Stiglitz and Weiss (1981). 

-1 

TI*(R) 

~ ______ ~~ ______________ ~~ ____________ ;-~ R 

Fig. 1: Lender's expected payoff n*(R) is a nonmonotonic 
function of the contractual interest payment R. 

2.2 Equilibrium Credit Rationing 

According to Stiglitz and Weiss (1981), credit rationing occurs when 

some loan applicants receive loans and others do not, although the 

latter would accept even higher interest payments. We now show that 

even a credit market equilibrium may involve rationing when there is 

moral hazard. 

We first consider the case of a monopolistic loan market. Suppose that 

there is a single risk neutral lender who owns an amount L of loan­

able funds. Furthermore suppose that there are N identical entrepre­

neurs of the type described above, and let I ~ L < N I. Then funds 

are scarce, and the lender is unable to finance all entrepreneurs. 

In this situation, the lender has all the bargaining power. He can set 

the terms of the contract to maximize his return. In particular, he 

can impose an interest obligation R* at which the value of his expec­

ted payoff rr* is maximal. By inspection of (8), there are two possi­

bilities for this choice. If 



(9a) Pa R < Pb Xb 

then n*(R) < n*(Xb ) 

Alternatively, if 

then n*(R) > n*(Xb ) 

(If Pa R = Pb Xb ' 
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and the lender's payoff is maximized at R* = Xb . 

and the lender's payoff is maximized at R* =R. 

the lender's payoff is maximized both at R* = R 

and at R* = Xb ; in what follows, we neglect this case.) 

Under the parameter constellation (9b), we must have equilibrium credit 

rationing. The lender announces the contractual interest payment R* = R 
which maximizes his payoff expectation. Given the interest obligation 

R, an entrepreneur who gets a loan can expect the payoff U*(R) 

Ui(R) (R) = Pa(Xa-R) By inspection of (6) and (2), we have 

( 10) U* d~.) > 0 

i.e., any entrepreneur has a strict preference for undertaking the in­

vestment. Therefore all entrepreneurs apply for loans, and the lender 

must somehow select L/I applicants to distribute his funds. The re­

maining N - L/I applicants are rejected and envy their colleagues who 

undertake their investments and earn positive profits. Indeed any ap­

plicant who is rejected would gladly offer to pay more than R in 

order to get a loan. However the lender will refuse such an offer be­

cause it would effectively make him worse off. 

It may be useful to compare the credit market equilibrium under the 

parameter constellation (9b) with the equilibrium under the parameter 

constellation (9a). Under the parameter constellation (9a), the len­

der announces the required interest payment R* = Xb . Given this an­

nouncement, an entrepreneur who gets a loan can expect the payoff 

= 0 , i.e., any entrepreneur is indif-

ferent about whether he undertakes his investment or not. As before, 

the lender provides loans to L/I entrepreneurs, leaving N - L/I en­

trepreneurs without funds. However, in this case an entrepreneur who 

fails to get a loan does not envy his colleagues; moreover he is nei­

ther willing nor able to pay more than the announced interest payment 

R* = Xb . 

Under the parameter constellation (9a), there is thus no credit ration­

ing in equilibrium. To be sure, in equilibrium, some would-be borrowers 
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receive loans and others do not. However the latter are just as happy 

as the former because they all receive the same payoff. In contrast, 

under the parameter constellation (9b), those entrepreneurs who receive 

loans are strictly better off than the others. 

In order to see more clearly the connection between rationing and moral 

hazard, it is also helpful to consider the equilibrium which emerges 

under perfect information. In this case, the only restriction that the 

lender has to observe is that the terms of the contract be acceptable 

to the borrowers. He can monitor the behaviour of firms and determine 

the choice of project. Given the scarcity of funds, he appropriates the 

entire surplus. Given that he appropriates the entire surplus, he asks 

that project a be undertaken because by (2), it yields the higher ex­

pected return. The interest payment to the lender is fixed at R = Xa' 

Under perfect information again, the scarcity of funds does not entail 

rationing. As before, the lender finances L/I entrepreneurs. Each of 

these entrepreneurs undertakes project a and receives the payoff 

Ua(Xa ) = 0, the same as what he would get without a loan. 

Under imperfect information, this outcome is no longer feasible. If 

R = Xa , any borrower will switch to project b by which he obtains 

Ub(Xa ) = Pb(Xb-Xa ) > 0 Thus the lender can no longer do both, extract 

the entire surplus ~nd implement project a at the same time. Given 

that he must choose between these alternatives, under the parameter 

constellation (9b), he prefers to implement project a even though 

this requires him to leave some of the surplus to the borrower. More 

generally, under imperfect information, one may find it more important 

to induce cooperative behaviour from one's partner than to appropriate 

the entire surplus from the partnership. 

The phenomenon of equilibrium credit rationing is not limited to the 

case of a monopolistic loan market. Rationing may also occur when there 

are many lenders and the supply of funds is variable. To demonstrate 

this, consider an aggregate (competitive) supply function L(.) for 

loanable funds. L(.) may be taken to be an increasing function of 

the lenders' rate of return n/I so that for n sufficiently large, 

it may well be the case that L(n/I) > N I In this case there are at 

least potentially enough funds for all firms to undertake the invest­

ment project. Nevertheless, under the parameter constellation (9b), 

this market has a credit rationing equilibrium if 



(11) L(n*(R)/I) < NI 

The equilibrium loan contract specifies the interest payment R so 

that lenders receive the rate of return n*(R)/I. At this rate of 

return, the supply of funds is too small to satisfy total demand so 

that some entrepreneurs must go without loans. As before, the entre­

preneurs who do not get loans envy those who do, and we have credit 

rationing. 
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To see that this outcome indeed constitutes an equilibrium, we note 

that none of the lenders has any incentive to deviate from it under 

any circumstances. The rate of return n*(R)/I that lenders receive 

is already the highest rate that is at all achievable in the market. 

Moreover at this rate of return, lenders lend out all the funds that 

they want to lend out. Those entrepreneurs who are denied credit will 

therefore find it impossible to change the situation. As in the mono­

poly case, we have a credit rationing equilibrium because (i) under 

the parameter constellation (9b), lenders achieve the highest return 

at the interest payment R at which borrowers have strictly positive 

payoff expectations, and (ii) at the rate of return n*(R)/I, the 

supply of funds falls short of the demand. 

How robust is the preceding analysis to changes in the basic model? 

In the following, we consider several modifications and extensions 

of the simple example that we have used so far. Our purpose is to de­

termine more precisely which of the specific features of the example 

are responsible for the occurrence of equilibrium credit rationing. 

3. Extensions and Modifications of the Analysis 

3.1 Collateral as an Incentive Device 

In addition to the assumptions of Section 2, we now suppose that each 

entrepreneur is endowed with some amount W of collaterizable wealth. 

This wealth cannot be used to finance investment directly, say because 

it consists of illiquid assets, or it represents the entrepreneur's 

future outside income. However, this wealth may be used as collateral 

for a loan. A loan contract then specifies not only a required interest 

payment R, but also a collateral C ~ W The borrower loses C 

when he goes bankrupt. Accordingly, (3) has to be modified, and the 

entrepreneur's expected payoff from undertaking project i under a 

contract (R,C) becomes 
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( 12) Pi(Xi-R) - (1-P i)C 

Ui(R-C) - C 

The lender's valuation of C is not necessarily the same as the bor­

rower's. Taking possession of collateral and liquidating it typically 

involves transactions costs. For simplicity, these will be represented 

by a factor 1-~ , with 0 ~ ~ ~ 1 , so that the lender's evaluation 

of C equals ~ C The lender's expected payoff from financing the 

entrepreneur's investment in project i through a contract (R,C) is 

therefore given as 

( 13) ~i(R,C) Pi R + (1-Pi) ~ C-I 

Tti(R-~C) + ~C 

In the present context, collateral is not used as a means to enforce 

repayment. All along, we,have assumed that contracts are enforceable, 

and that the borrower never defaults if his realized return permits 

repayment. In practice this willingness to repay the lender in the 

event of success may be motivated by the fact that the firm has been 

pledged as security for the loan. However, we are not concerned with 

such collateral inside the firm which is worth nothing when the firm 

fails. The collateral C that we consider here is an asset outside 

the firm which only comes into play when the firm fa.ils so that its 

assets are worth nothing. 

Under perfect information, such outside collateral should not pl.ay any 

significant role. From (12) and (13) I it follows that any contract 

(R,C) with C > 0 is (weakly) dominated by another contract with 

C = 0 Indeed if ~ < 1 , both the lender and the borrower can gain 

by reducing C to zero and increasing R appropriately because this 

operation yields a surplus of (1-Pi) (1-S)C Thus the costs of colla-

teralization will preclude its use under perfect information. 

However, as shown by Bester (1985, 1987), under imperfect information, 

collateral may playa significant role. In the present context, the 

lender may use the collateral requirement to influence the entrepre­

neur's project choice. Given a loan contract with the terms (R,C) , 

the entrepreneur is willing to choose project a if and only if 

or 

( 15) 
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where R is defined as in (6). If we compare (15) with the previous 
A 

incentive constraint R ~ R, we see that the use of collateral gives 

the lender more scope for inducing the entrepreneur to choose project a. 

In contrast to interest payments, collateral requirements have positive 

incentive effects. They effectively punish the borrower when his pro­

ject fails, thus creating a motive to lower the probability of bank­

ruptcy by choosing project a. For i3 C ~ R, this incentive effect is 

favourable for the lender because it increases the probability of re­

payment. 

The positive incentive effect of collateral requirements may induce the 

lender to impose such a requirement even if the transactions costs are 

high so that i3 is close to - or even equal to - zero. The point is 

that an increase in C gives the lender more room for increasing R 

without any adverse incentive effects. In particular, condition ( 15) 

shows that a simultaneous and equal increase in Rand C will never 

have an incentive effect at all. From (13) it follows that such an 

equal increase in Rand C will unambiguously raise the lender's 

payoff - even if i3 = 0 so that the collateral does not actually 

enter the lender's receipts directly. 

Because of its incentive effects, the use of collateral requirements 

substantially affects the scope for equilibrium credit rationing. As 

before, we consider the case of a monopolistic lender whose funds are 

insufficient to satisfy all the borrowers' needs. The lender can impose 

an interest payment R* and a collateral requirement C* ~ W subject 

only to the constraint that the borrower's expected payoff should not 

be negative. Again the lender must choose whether he wants to implement 

project a or project b. If he decides to implement project b , he 

can appropriate the entire surplus of the enterprise, e.g. by setting 

R* = Xb , C* = 0, for an expected payoff Pb Xb - I. If he wants to 

implement project a , it is most profitable for him to set R* = R + C* , 

the maximum compatible with condition (15), and to set C* = min[W, 

Pa (X a -Rl 1 , the maximum compatible with both the constraints C* ~ W 

and Va(R+C*,C*) ~ 0 . 

We must now distinguish three possible parameter constellations, If 

( 16a) 

the lender prefers to implement project b and to appropriate the entire 

surplus of the project by setting R* = Xb , C* = 0 As before, this 

case does not involve credit rationing because the loan applicants are 

indifferent about whether they receive loans or not. 
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Alternatively, if 

( 16b) { 
W < p (X -R) and a a 
Pa R + [Pa + (1-Pa)SlW > Pb Xb ' 

A 

the lender finds it most profitable to set R* R + W and C* = W , 

thus implementing project a In this case, the borrower's payoff is 

Va(R+W,W) = Pa(Xa-R) -W, which is strictly positive. The insuffici­

ency of the lender's funds leads to equilibrium credit rationing be­

cause again the loan applicants who are rejected envy those who are 

accepted and would gladly offer to pay more than the interest R + W 

that the lender is asking. 

Finally, if 

( 16c) { 
W ;;; p (X - R) and a a 
p R + [p + (1-p )Slp (X -R) > Pb Xb a a a a a 

the lender again wants to implement project a , this time however by 

setting R* = Pa X + (1-p)R and C* = P (X -R) The borrower's ex-a a a a 
pected payoff then is zero, i.e. the individual rationality constraint 

Va(R*,C*) ;;; 0 is binding. Even though some loan applicants are rejected, 

the equilibrium does not involve rationing because those loan applicants 

who are rejected do not care and are unwilling to offer more than the 

lender is asking. 

To assess the impact of collateral requirements on the possibility of 

equilibrium credit rationing, we compare condition (16b) with condition 

(9b), our previous condition for equilibrium credit rationing. Obviously 

the two conditions coincide if W = o. For W > 0, we must distin­

guish two possibilities: If W is very high, equilibrium credit ra­

tioning is impossible because the use of collateral enables the lender 

to appropriate the entire surplus from project a in an incentive­

compatible way. However, if Pb Xb > Pa R and if W lies in some inter­

mediate range, the use of collateral may actually ~ause equilibrium 

credit rationing as it becomes more profitable for the lender to imple­

ment project a and to replace the contract (Xb,O) by (R+W,W) 

The different possibilities are illustrated graphically in Figure 2. 

In this figure, the line AA represents the equation W = P (X -R) a a 
or V (R+W,W) = O. For parameter constellations above this line, a 
there never is any credit rationing.because the lender can always use 

collateral to push the borrower to the point where he is indifferent 

about borrowing at all. Contour BBB represents the equation 



~ [ (1 )sl' [W p (X R~)l. To the right of this Pb Xb = Pa R + Pa + - Pa mln, a a-
contour, the lender prefers to implement project b, to the left, 

project a. 

W 
Xa 

1 
Fig. 2: 

B 
A 

Credit rationing occurs only in the hatched triangle 
in which the lender wants to implement project a and 
the borrower's colla teralizable weal th W is in­
sufficient for the lender to appropriate all the surplus. 

A 
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It is of some interest to note that e.g. for Pb Xb > Pa R, the equi-

librium choice of project depends on the borrower's wealth. This con­

trasts with the well-known Modigliani-Miller theorem in corporate fi­

nance according to which the firm's production and financial decisions 

are independent of each other. Under imperfect information, this theo­

rem fails because finance contracts have incentive effects which are 

relevant for production decisions. 
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3.2 Credit Rationing and the Level of Investment 

We now abandon the assumption that the level of in-vestment in each pro­

ject is fixed. If the level of investment in each project is fixed and 

if funds are scarce, then necessarily some loan applications must be 

rejected. If investment levels are variable, it may also be possible 

to undertake all projects on a reduced scale. In the following, we con­

sider the implications of this possibility for the theory of credit ra­

tioning. 

For this purpose, we modify the specification of returns in Section 2. 

Let f(.) be a standard "S-shaped" production function which exhibits 

(possibly) first increasing and then decreasing returns to scale, i.e. 

we have 

( 17a) flO) = 0, f' (I) > 0 for all I 

and moreover there exists a minimum efficient scale 1* ~ 0 such that 

(17b) 

( 17c) 

f(I*) > 1* f(I) 
I 

for any I E (0,1*) 

f" (I) < 0 

for any I ~ 1* 

and 

We replace the return specification (1), (2) by the new specification 

_ { Xi f(I) with probability Pi 

(18) Xi 0 with probability 1-p. 
l 

where Pa , Xa , Pb' Xb satisfy (2), and moreover 

(19 ) f(I*) ~ 1* and f' (I *) > 1 

The project return is now rela.ted to the level of investment, and the 

market equilibrium must determine the amount of funds which. is allocated 

to each project. 

In all other respects, the model of Section 2 is unchanged. In pa.rticular, 

we return to the case where the entrepreneur 

wealth. 

has no collateralizable 

Within the extended framework, the investment level becomes part of the 

credit contract. When the entrepreneur has obtained a contract (R,I) 

his payoff from undertaking project i is given as 



(20) Ui (R,I) 

The lender's payoff from financing the entrepreneur's investment in 

project i through a contract (R,I) is given as 

(21) Tli(R,I) 

as in formula (4) 

p. R - I 
1 
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Under imperfect information, both the interest payment R and the in­

vestment level I have incentive effects. The borrower's choice of pro­

ject is determined by considerations which are analogous to (5). He is 

willing to choose project a if and only if the terms of the loan con­

tract satisfy the incentive constraint 

(22) R ~ R f(I) 

where again R is defined as in (6). If the lender wishes to implement 

project a, condition (22) constrains the set of contracts tha.t are avail­

able to him. 

What are the implications of (22) for the possibility of equilibrium 

credit rationing? We consider this question first for the case 1* = 0 

of a production function with everywhere decreasing marginal returns. 

In this case, credit rationing in the sense of Stiglitz and Weiss is no 

longer compatible with equilibrium. Equilibrium credit rationing re­

quires that the incentive constraint (22) be binding since otherwise 

the lender could raise R without any incentive effects. At the con-

tract (R,I) satisfying R = R f(I) the lender earns the rate of re-

turn [p R f(I) - 1)/1. By (17c) and the assumption that 1* = 0 , 
a 

a reduction in I increases [Pa R f(I) - 1]/1 This means that the 

lender could gain by slightly reducing R and I in such a way that 

(22) continues to hold with equality. Due to the reduction in I, he 

needs fewer funds on the given population of borrowers, i.e. he has a 

surplus to use for whatever borrower was previously rationed. As long 

as there are any entrepreneurs who do not receive loans at all, the len­

der can improve his payoff by this policy of reducing both the individual 

loan and the interest payment in order to spread the available funds 

more evenly among the population of loan applicants. Thus if 1* = 0 , 

rationing in the sense of Stiglitz and Weiss cannot persist in equi­

librium. 

More generally, if there are N identical entrepreneurs and an amount 

L of loanable funds in the market, there cannot be any equilibrium 
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credit rationing if L > N 1*. If L > N 1*, then under (17c) and 

(19), the highest investment that any firm undertakes in equilibrium 

must exceed 1* and lie in the region of diminishing marginal returns. 

In this region a smaller loan size and a smaller investment level have 

positive incentive effects. Specifically, for I > 1* a reduction in 

R and I by the same percentage rate increases the entrepreneur's 

payoff per unit of investment. Consequently this measure motivates the 

choice of safer projects. By appropriately setting R and I the len­

der can avoid incentive problems and increase his profit as long as there 

is excess demand. 

In contrast, equilibrium credit rationing is possible if 1* > 0 and 

L < N 1* so that it is impossible to provide all loan applicants with 

the minimum efficient scale 1*. In this case, the lender will choose 

to reject some loan applicants in order to provide the others with loans 

of size 1* rather than to provide all loan applicants, say, with equal 

loans of size LIN At any investment level I, the lender's maximal 

rate of return is [Pa R f(I) - 11/1 if he wants to implement project a 

(through R = R f(I)) and [Pb Xb f(I) - 11/1 if he wants to implement 

project b (through R=Xb f(I). In either case his rate of return is 

maximal at I = 1*, the minimum efficient investment scale. If L < N 1*, 

it is therefore more profitable to make L/I* loans, each of size 1*, 

rather than N loans of size LIN 

As in Section 2, the possibility of equilibrium credit rationing now turns 

on inequalities (9a) and (9b). If Pa R < Pb Xb , the lender prefers 

to implement project b, i.e. he provides L/I* entrepreneurs with the 

loan contract (Xb f(1*),1*) at which they are just indifferent about 

their projects altogether. As in Section 2, this constellation does not 

involve rationing. However, if Pa R > Pb Xb , the lender prefers to 

implement project a by providing the contract (R f(1*) ,1*) . In this 

case, the N-L/1* entrepreneurs who do not get a loan envy the L/1* 

ones who do, and would be willing to offer a strictly higher interest 

rate. We conclude that with a variable investment level equilibrium 

credit rationing is possible if and only if the minimum efficient scale 

of investment is strictly positive and moreover the available funds are 

insufficient to finance the minimum efficient scale for all loan ap­

plicants. 

When the level of investment in eaGh project is variable, credit ration­

ing can also take the form of loan size rationing in the sense that 

some loan applicants receive smaller loans than others even though they 
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would be willing to accept even higher interest obligations than the 

others. To show this, we consider a production function f with multiple 

locally efficient scales of investment. Specifically, we replace (l7b ,c) 

by the condition that for some 1* > 0 and any k=O,l,2, ... , 

(23a) f«k+l)I*) 
(k+l)I* 

f (1*) 
-1"* 

and moreover, 

(23b) f(I) 
-1- < f«k+l)I*) 

(k+l)I* 

for any I E (k I*,(k+l)I*) Conditions (23a) and (23b) imply that 

the lender's rate of return is maximal for loans of sizes 1*,21*,31*, .. 

Moreover for loan sizes that are not integer multiples of 1*, his 

rate of return is strictly less. 

Now suppose that the total amount of available funds L is such that 

NkI* < L < N(k+l)I* for some fixed k In this case the lender may 

choose to make N· (k+l) 1* - LIN loans of size k 1* and N LIN - k 1* 
1* 1* 

loans of size (k+l)I*. Under this policy every applicant receives a 

loan, but still the scarcity of funds and the locally increasing re­

turns to scale induce the lender to provide different loans to diffe­

rent applicants. 

As before, the possibility of rationing as an equilibrium phenomenon 

turns on inequality (9b). If Pa R > Pb Xb , the lender wants to imple­

ment project a in all contracts. In view of the incentive compatibility 

constraint (22), he imposes the interest obligations R f(k 1*) and 

R f(k+l) 1*) on loans of sizes k 1* and (k+l) 1*. Under these terms, 

an entrepreneur's payoff is 

(24a) U (R f(k 1*) ,1*) = p (X -R) f(k 1*) a a a 

if he gets a loan k 1* and 

(24b) Ua (R f «k+l) 1*), (k+l) 1*) = p (X -R) f ( (k+l) 1*) a a 

if he gets a loan 

we have 

(k+l)I* . Since X > Rand f ( (k+ 1 ) 1*) > f (k 1*) , a 

(24c) U (R f ( (k+l) 1*), (k+l) 1*) > U (R f (k 1*), k 1*) a a 

i.e. any entrepreneur who receives the smaller loan k 1* is strictly 

envious of those entrepreneurs who receive the larger loan (k+l)I*. 

To get an increment 1* to his loan, he would be willing to pay strictly 
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more than the difference in interest, R[f((k+l)I*) - f(k I*)) , that 

the lender is asking. However, for reasons which are by now familiar, 

the lender is not willing to accept such an offer, and we have equili­

bria with credit rationing, this time in the form of loan size rationing. 

Actually, the preceding example does not bring out the full significance 

of loan size as opposed to all-or-nothing rationing. In this example, the 

locally efficient investment scales I*, 2 I*, 3 I*, .. . all yield the same 

rate of return so that the lender is exactly indifferent between a policy 

of loan size rationing and a policy of all-or-nothing rationing in the 

sense of Stiglitz and Weiss. Instead of making N Jk+l) I;*- L/N loans 

of size k I* and N ~/N ~*k I* loans of size (k+l)I*, the lender 

would be just as willing to make L/h I* < N loans of size h I* , 

h > k+l , leaving N - L/h I* applicants without a loan altogether. 

This indifference between loan size rationing and all-or-nothing ration­

ing disappears if one replaces conditions (23a) and (23b) by an assump­

tion of globally decreasing returns to scale such that the locally effi­

cient investment scales I*, 2 I*, 3 I*,... satisfy the inequalities: 

(25) f((k+l)I*) 
(k+l)I* < 

f (k I*) 
k I* 

for k= 1,2, ... 

If (25) holds and if N k I* < L < N(k+l) 1* for some integer k:;; 1 , 

then loan size rationing is the only possible form of credit rationing. 

As long as there is any loan applicant who does not receive credit at 

all, the lender will increase his payoff if he reduces the largest loan 

that he makes by 1* in order to make an additional loan of size 1* 

A detailed analysis of optimal lending policies under condition (25) 

and more general production functions will be the topic of a subsequent 

paper. 

Our notion of loan size rationing has little to do with what is commonly 

called loan size rationing or "Type I Credit Rationing" in the literature 

(see, €.g., Jaffee and Russell (1976) or Keeton (1979)). Under the usual 

definition, credit rationing in the form of loan size rationing ("Type I 

Credit Rationing") occurs when ~enders quote a constant interest rate 

on loans and then proceed to supply a smaller loan size than the borrowers 

demand at this interest rate. This notion arises mainly from the view 

that interest rates play the same role for loan markets as prices do for 

Walrasian goods markets so that any deviation from "interest-rate-taking" 

should be regarded as rationing. When there is uncertainty, we consider 

the interpretation of the interest rate as a Walrasian price to be in-
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correct. In the absence of complete contingent securities markets 

(which would involve a vector of contingent claims prices), the interest 

rate is no more than a parameter of a complex contract in an incomplete 

markets system (Gale and Hellwig (1985)). Moreover there is no intrinsic 

reason why this parameter should be taken to be independent of the size 

of the loan. 

Nevertheless it may be instructive to consider "Type I Credit Rationing" 

in the present context and to compare it to loan size rationing as we 

have defined it. The interest rate r which is implicitly associated 

with a debt contract (R,I) is given as: 

r R - I 
I 

Thus under conditions (23a), (23b), a loan k 1* with interest obligation 

R f(k 1*) involves the implicit interest rate 

R f(k 1*) - k 1* 
k 1* 

R f(I*) - 1* 
1* 

independent of k. This contract involves "Type I Credit Rationing" 

because, as we have seen, an increase in the loan by 1* together with 

an increase in the interest obligation by R f((k+1) 1*) - R f (k 1*) 

= (1+rk )I* is always desirable for the debtor. In contrast, the con­

tracts (Xb f(k 1*), k 1*) that the lender imposes if he wants to im­

plement project b do not involve "Type I Credit Rationing". Here the 

implicit interest rate is 

Xb f(k 1*) - k 1* 

k 1* 

Xb f(I*) - 1* 

1* 

independent of k. For any investment level I and interest obligation 

(1+rk )I, the borrower's payoff would be 

f (1*) ] 
1* 

\lhich by (23a,b) is nonpositive and indeed negative whenever I is 

not an integer multiple of 1*. At the constant interest rate r k ' 

there is no investment level that the borrower prefers to the proposed 

level k 1* . Thus it appears that under conditions (23a), (23b), the 

incidence of "Type I Rationing" parallels almost exactly the in9idence 

of credit rationing (all-or-nothing or loan size rationing) in ou~ sense 

of the term. 

Unfortunately, the preceding conclusion breaks down if we abandon the 

specification (23a), (23b). To see this, return to the original speci-
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fication (17a)-(17c) and suppose that L > N 1* so that there is no 

rationing in the sense of Stiglitz and Weiss. Each borrower receives a 

loan L/N > 1*; in the case where the lender wants to implement pro­

ject b, the interest obligation is Xb f(L/N) , and the implicit in-

terest rate is 

Xb f(L/N) - L/N 
r L/N 

At the contract (Xb f (L/N) , L/N) , the entrepreneur's payoff is zero; 

at any contract ( (1 +r) I ,I) with I E [I*,L/N) his payoff would be 

Pb [Xb f(I) - (1+r)I] X I [!ill Pb b I 

i.e. at the interest rate r the borrower would actually prefer a 

smaller loan. The contract that maximizes the lender's payoff imposes 

a reverse "Type I Rationing" on the borrower. 

In the case where the lender wants to implement project a, the borro­

wer's interest obligation R f(L/N) entails the implicit interest rate 

r 
R f(L/N) - L/N 

LIN 

At the contract (R f(L/N), L/N) , the borrower's payoff is 

Pa(Xa-R) f(L/N) = Pb(Xb-R) f(L/N) regardless of whether he undertakes 

project a or project b . At any other contract of the form «1+r)I,I), 

his payoff would be equal to 

(26) Max P.[x. f(I) - (1+r)I] = Max p,[X; f(I) - R f)~/N) I] . 
iE{a ,b} ~ ~ iE{a,b} ~ ~ 

If we denote by i* the project chosen under the contract «1+r)I,I) , 

then the payoff (26) is easily seen to equal 

A [f(l) f(L/N)] A f(L/N) 
(26') Pi* (Xi*-R) f (L/N) + Pi* Xi * I -1- - LIN + Pi* (Xi*-R)-~(I-L/N) 

The first term in (26') is just the payoff from the actual contract 

(R f (L/N) ,L/N) The second term accounts for the fact that at a con-

stant interest rate r which corresponds to the average investment 

return at L/N, the borrower may wish to reduce his investment to take 

advantage of the higher average investment return at I < L/N The 

third term accounts for the fact that the lender appropriates only a 

fraction of the borrower's return at (R f(L/N), L/N) so that at a 

constant interest rate, the borrower may wish to expand his investment 

level. 
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The presence or absence of "Type I R.ationing" now depends on the rela­

tive size of the second and third terms in (26'). If average products 

are almost constant (the elasticity of production, n =If' (I)/f(I) 

is close to one), and if X,* is significantly larger than R, then 
~ 

the third term will outweigh the second so that,at a constant interest 

rate, the entrepreneur would prefer to choose I > L/N. Alternatively, 

if the average product of investment declines very steeply and if Xb 

is close to Xa so that 

Pb 
Xa) Pa-Pb 

is close to both Xa and Xb , then the second term in (26') outweighs 

the third so that the entrepreneur would prefer an investment level 

I < L/N. We thus see that for different parameter constellations, the 

same specification (17a)-(17c) with L > N I* may involve "Type I 

Rationing" or reverse "Type I Rationing" even though there is no cre­

dit rationing in our sense. 

For the more general case described through (25), the same type of ana­

lysis shows that even our notion of loan size rationing is compatible 

with both, "Type I Rationing" and reverse "Type I R.ationing". At a con­

stant interest rate, the borrower typically wants a different loan than 

the lender provides. The point is that the lender is in a position to 

dictate the terms of the contract, and he is well aware of the fact 

that the borrower's returns depend nonlinearly on his investment level. 

Given the overall scarcity of funds, the borrower's preference for a 

different investment level is as irrelevant as his preference for a 
lower interest obligation. 

3.3 Share Finance 

Up to now, we have assumed that entrepreneurs must finance their invest­

ments by issuing debt. This assumption seems to be quite restrictive. 

Following Hart (1985), we therefore examine the possibility of ration­

ing when alternative financial instruments are used. 

It is easy to see that in the example of Section 2, rationing as an equi­

librium phenomenon disappears if entrepreneurs finance their projects 

by issuing shares rather than debt. A share contract is simply described 

by some number a E [0,1] which specifies the division of the project 

return between the financier and the entrepreneur. When project i is 

chosen, the entrepreneur's expected payoff from such a contract is 



156 

given by 

whereas the financier's payoff is given by 

(27' ) 

From (27) and (27'),one immediately sees that the entrepreneur and his 

financier unanimously agree on the choice of a project. Given condition 

(2), either party's payoff is maximized by selecting project a . Thus 

the share contract eliminates the conflict of interest which arises 

under debt finance. As long as we are only concerned about project choice, 

this type of contract creates no incentive problems that would prevent 

financiers from reacting to excess demand by raising a. Consequently, 

in equilibrium there can be no rationing in the market for sha.re 

contracts. 

In general, there are several objections against this simple conclusion. 

First, a sha.re contract cannot be implemented unless the financier is 

able to observe the ex-post realiza.tion of the borrower's return. To 

see this, consider the following information setting. Assume that the 

financier can neither monitor the choice of project nor observe the 

realized return Xi He only knows whether the project has fa.iled 

or not. Under these circumstances, a sha.re cont.ract may no longer be 

incentive compatible because the entrepreneur could adopt the follow­

ing strategy: He chooses project b, but if the project succeeds he 

claims that project a has been chosen and pays a Xa Since the 

financier cannot prove the contrary, he cannot enforce the contractual 

payment a Xb rather than 

under this strategy is 

a X a The entrepreneur's expected payoff 

as opposed to Pa(l-a) Xa if he had chosen project a. Thus he is 

better off cheating whenever 

(29) a > 
Pa Xa - Pb Xb 

Xa(Pa-Pb) 

or a > R/X where R is again given by (6) . If the financier wants a 
to implement project a when he cannot observe the value of Xi' he 

must respect the incentive-compatibility constraint 
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(30) a ~ R/Xa 

which is exactly equivalent to the constraint R ~ R in Section 2 • 

More generally, Gale and Hellwig (1985) have shown that the standard 

debt contract is the optimal incentive-compatible form of finance when 

financiers cannot observe an entrepreneur's return realizations without 

costs. This general result provides some justification for our seemingly 

arbi trary initial restriction to debt. finance. 

Secondly, the use of share contracts may also be limited by other sour­

ces of moral hazard. Whereas share contracts domina.te debt contracts 

when the entrepreneur's project choice is the only matter of concern, 

the reverse may be true when the entrepreneur's return depends on his 

effort in managing the firm (see, e.g., Jensen and Meckling (1976)). 

In this case, a sha.re contra.ct induces the entrepreneur to choose a 

sub-optimal level of effort because he receives only a fraction of the 

marginal return from additional effort. Jensen and Meckling (1976) have 

therefore suggested that in the pre.sence of mora.l hazard involving 

both the entrepreneur's project choice and his effort level, an optimal 

finance contract would involve some mixture of debt and equity finance. 

In the following, we investigate what. actua11y is an optimal finance 

contract in such a situation of "double moral hazard" and what are the 

implications of such double moral hazard for the possibility of ration­

ing as an equilibrium phenomenon. 

4. Rationing in the General Theory of Optimal Contracts under 

Moral Hazard 

4.1 Optimal Finance Contracts and Rationing in a Model of Double 

Moral Hazard 

In this last part of our survey, we relate the problem of credit ration­

ing under moral hazard to the general theory of incentive problems. 

We start from the foregoing observation that under certain circumstances, 

the possibility of equilibrium credit rationing depends on which finan­

cial instruments are available. As we suggested above, this observation 

is not a general one. In some cases credit rationing as an equilibrium 

phenomenon may occur even though there are no restrictions at all on 

the form of the financial instruments that finance the entrepreneur's 

investment. 
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To substantiate this claim, we present an example with two sources of 

moral hazard. As before, there is a single financier with a limited 

supply of funds L There are N entrepreneurs with investment pro-

jects that require a fixed outlay I The return prospects of any 

one investment project now depend on the entrepreneur's effort £ as 

well as the project's risk class X. If the entrepreneur chooses the 

risk class X ~ 0 and the effort level £ his project earns the 

random return y(X,£) where 

(31 ) y (X, £) 
-_ { Xo g(£) with probability pIX) 

with probability 1 - pIX) 

and g(.) is an increasing, concave function, and p(.) 

ing function. 

is a decreas-

As before, we assume that entrepreneurs have no wealth of their own. 

Moreover, L < N I so that funds are scarce, and the financier has all 

the bargaining power. Thus he can set the terms of the finance contract 

as he likes. However, he is unable to control the entrepreneur's choice 

of X and £. Therefore, he must take into account the incentive 

efforts of his contract choice on the entrepreneur's behaviour. 

In contrast to the Gale-Hellwig analysis of debt contracts, we assume 

that the financier can costlessly observe the realization of the entre­

preneur's return. Formally, a finance contract is therefore defined by 

a function R(.) which specifies for each y 0 a payment R(y) ~ Y 

that the entrepreneur must make to the financier if his return reali-

zation is equal to y Given such a contract R(.) and given the 

entrepreneur's choice of X and £, the entrepreneur receives the 

expected payoff: 

(32) U(X,£;R) pIX) [X g(£) - R(X g(£)) 1 - £ 

and the financier receives the expected payoff: 

(33) n (X,£;R,I) pIX) R(X g(n) - I 

The financier's problem is to choose the contract R(.) so as to maxi­

mize n (X,£;R,I) subject to the constraints that for given R(.) 

the entrepreneur chooses X and £ to maximize U(X,£;R) and more­

over that U(X,£;R) must not be negative. 

The formal analysis of the financier's problem is quite difficult be­

cause the incentive constraint on the choice of X and £ is not in 

general accessible to an analytic treatment. Formally, this incentive 
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constraint amounts to a continuum of inequalities; namely, the chosen 

pair (X,£) and any other pair (X' ,£') that the entrepreneur might 

choose must satisfy the condition 

(34) U(X,£;R):; U(X' ,£' ;R) 

(see Grossman and Hart (1983)). In the absence of any further assump­

tions, the continuum of inequalities (34) is analytically rather 

intractable. 

4.2 Rationing and the Individual Rationality Constraint in a Para­

meterized Principal-Agent Problem 

Because of this difficulty, we restrict our analysis to a special case 

in which the incentive constraints of the financier are easy to handle. 

Thus, we shall solve the financier's problem for the specification 

(35) g(£) 

(36) pIX) 

6 £,0<6<1, 

-x e 

Under the specification (35), (36), we can replace the incentive con­

straints (34) by the analytically more tractable first-order necessary 

conditions for the entrepreneur's maximization problem. Given a contract 

R(.) the entrepreneur chooses X and £ to solve the problem 

(37) Max {e-X [x£6 - R(X£6) 1 - £} 
X,£ 

In the absence of any information about the function R(.) it is 

useful to decompose this problem into t.wo stages. At the first stage, 

the entrepreneur chooses a value y for his return realization in the 

event of success. At the second stage, he chooses a combination of X 

and £ that will achieve the desired value y. With this decomposi­

tion, it becomes obvious that the financier's choice of a contract R 

can affect the entrepreneur's choice of y, the value of his return 

realization in the event of success. However, once y is given, the 

financie;r has no further influence on the entrepreneur's choice of the 

combination (X,£) that will lead to the return realization y In 

particular, the financier is exposed to the moral hazard that the entre­

preneur may choose a combination of high risk X and low effort £ to 

obtain the given return realization y . 
Formally, the second stage of our decomposition of the entrepreneur's 

problem requires that for any parametrically given y, he chooses 

X and £ to maximize (37) subject to the constraint X£6 = y. Any 

solution to this problem must satisfy the necessary first-order 

condition 
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(38) - e-X[X1B - R(X1B)1+ l/BX = Q 

as well as the constraint X1B = y. Thus, if the financier wants the 

entrepreneur to choose a pair (X*,l*) , he must impose a contract 

R(.) such that 

(38' ) 

However, whereas (38') is necessary for the implementation of X*,l*, 

for several reasons it is not sufficient: 

Given y* = X*l*B , (38' ) guarantees only that (X*,l*) is a cri-

tical point for the problem of maximizing (37) subject to the 

constraint X1 B = y* to ensure that the entrepreneur chooses 

(X*,l*) , this pair must correspond to a global maximum for the 

entrepreneur's second-stage problem. 

We have not yet ensured that the entrepreneur prefers (X*,l*) over 

choices that yield return realizations y * y* . 

We have not yet ensured that the entrepreneur's payoff at (X*,l*) 

is nonnegative so that he accepts the contract at all. 

We consider these issues in reverse order. Upon using (38') to substitute 

for R(X*l*S) in (37), we see that if (38') holds, then the entrepre­

neur's expected payoff at (X*,l*) is equal to 

(39) 

which is nonnegative if and only if 

(40) X* :;; 1/13 

Next we observe that for y * X*l*S, the financier can always set 

R(y) = Y to ensure that a choice (X,l) with X1 S * X*l*S provides 

the entrepreneur with a nonpositive payoff and hence is dominated by 

(X*,l*) if (40) is satisfied. 

Finally, in the Appendix, we show that if (38) and (40) are satisfied, 

then (X*,l*) is indeed a global maximizer for the entrepreneur's 

second-stage problem with y* = X*l*S . 

In summary, for the specification (35), (36), condition (38) and (40) 

are both necessary and sufficient for the implementation of the choice 

(X*,l*) through a contract R(.) . The financier's problem therefore 



takes the simple form: 

(41) Max e-X R(x.Qh 
X,9."R (.) 

subject to the 

R(X9.,S) X9.,S 

R(y) 

X 

Y 

:S 1/S 

constraints: 

9.,eX 

--ex-
if y '*' X9.,S 

which can be rewritten as 

(41 ' ) Max 
X,,\', 

,\',/SX } 

subject to: X :S 1/S 

Problem (41 ') now has the solution 

(42 ) X* min [ 1 + S, 1 / S 1 
1 

(43) ,\',* (S2x*2 e -X*) ~ 

As in previous sections, we must distinguish two cases. If 

(44a) 1 + 6 2: 1/6 
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the financier implements the choice (1/6, exp(-1/S(1-6))), at which 

the entrepreneur's payoff (39) is just equal to zero. In this case, it 

is most profitable to push the entrepreneur to the point where he is 

just indifferent whether he undertakes his project or not. The financier 

exploits his bargaining power to the utmost. Anyone who is denied a 

loan does not actually care because if he did get a loan he would not 

be better off. 

In contrast, if 

(44b) + 6 < 1/6 

e.g. if 6 1/2, the financier implements the choice (1+6, 

(6 2 (1+6)2 e-(1+6))1/(1-6 )) , at which the entrepreneur's payoff (39) 

is strictly positive. In this case again, consideration of the incentive 

effects of the contract induces the financier to refrain from extract­

ing all the surplus that the entrepreneur's project yields. Consequently 

any entrepreneur who is denied finance will be strictly envious of any 

one who does get a contract, and we again have rationing in the sense 

of Stiglitz and Weiss. This result establishes our claim that under cir-
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cumstances of double moral hazard, rationing may occur even if there is 

no constraint on the form of the finance contract that may be chosen. 

To provide more insight into the nature of the solution to the financiers 

problem, we compare this solution to the outcome under ordinary debt or 

equity finance. Suppose that the financier holds a debt contract with 

interest obligations D as well as a share a of the entrepreneur's 

profits after interest payments. Then the overall contract R takes the 

form 

(45) R(y) = min ( y, D ) + a max ( 0 , y - D ) 

In this case, the entrepreneur's problem (37) takes the form 

-x 13 ( 4 6 ) Maxx , Q, {e (1 - a ) max ( 0, X Q, - D) Q, }. 

The first order necessary conditions for a solution to problem (46) are: 

(47) 

(48 ) 

13 (1 -a ) 

+ DQ, -13 

A 

A -X 
Xe ) 1/(1 -6) 

Moreover, the argument in Appendix B can be used to show that for 

x* ~ 1/6 , (47) and (48) are sufficient as well as necessary for a solution 

to problem (46). 

Consider first the case D = 0 of pure share finance. In this case, the 
A 

entrepreneur chooses X = 1, the value that maximizes the product 

X e-X and that would be chosen under complete information. As in Section 

3.3, the share contract involves no moral hazard with respect to pro­

ject choice. 

However, for a > 0, the share contract leads to an effort level 
-x )1/(1 -(3) that is less than the first-best level (13 x e that would 

be chosen under perfect information. Indeed, for a = 1, the entrepre­

neur would set Q, = 0 and the financier would not get anything. If he 

were restricted to pure share finance, the financier would therefore 

always set a < 1. In this case the entrepreneur would receive a strict­

ly positive payoff, so that the scarcity of funds would necessarily 

entail rationing. 

In constrast, under pure debt finance (a = 0) the effort level is equal 

to the first-best level for a project of risk class X. In this case 

there is no moral hazard with respect to effort. Instead, there is 

moral hazard with respect to project choice because for D > 0, the 

chosen project X necessarily involves more risk, i.e. a greater pro­

bability of failure than the first-best level. 

If we compare (47) and (48) with the optimal solution (42), (43), we 

see that if 1/13 £ 1 + 13 , then the optimal solution can actually be 
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implemented by a pure debt contract. For ~ o and 

(49) D = ~ e-1/(1-13) 
13 

the entrepreneur chooses X = 1/13 and i = e-1/ 13 (1-13) , which is exact-

ly optimal for the financier if (44a) holds. 

In contrast, a pure share contract can never be optimal for the finan­

cier because, by (42), the financier never wants to implement the first 
A 

-best choice X = 1. The underlying argument is quite simple: Moral 

hazard with respect to effort requires that the entrepreneur faces a sub­

stantial positive marginal return to effort. Under pure equity finance 

the marginal and the average return to effort are the same. Under debt 

finance, the entrepreneur's marginal return to effort will exceed his 

average return, because the fixed interest D has no effect at the 

margin. Hence under debt finance, a given incentive for effort-taking 

costs the financier less. To be sure, there is an adverse effect of 

debt finance on the entrepreneur's project choice. At the point D = 0 
A 

though, when the first-best project X = 1 is chosen, this adverse 

effect is of the second order magnitude by comparison to the lowering 

of the cost for providing incentives for effort-taking. Therefore, D = 
o is never optima.l. 

If + 13 < 1/13 the optimal choice can no longer be implemented by 

a pure debt contract. Remarkably though, it is still possible to im­

* * plement (X , ~ ) by an appropriate mixture of debt and equity finance. 

Specifically, if the financier sets 

(50) ~ = 1 - 13 

and 

(51) D = 13(132 (1+13)2 e-(1+S)S/(1 -13 

the entrepreneur will choose X = 1 + 13 

as required by (42) and (43). 

and 1 

The optimal choice (42), (43) may thus be seen as a compromise. The de­

* sired project choice X exceeds the first-best choice, and the desi-
* red effort level ~ falls short of the first-best level (even for the 

chosen project). For large values of 13 , when (44a) holds, the com­

promise favours debt finance, and indeed the financier pushes the entre­

preneur to his individual rationality constraint. For small values of 

13 , when (44b) holds, he prefers to both, temper the adverse effects 

of debt by adding some equity finance and refrain from pushing the en­
trepreneur to the point where he is indifferent about the project alto-

gether. 
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Appendix: 

Sufficiency of the First-Order-Condition Approach 

In this Appendix, we show that conditions (38) and (40) are sufficient 

as well as necessary for the implementation of (X*,£*) in problem (37). 

It will be convenient to use X and y = X£8 rather than X and £ 

as arguments of the maximization. Problem (37) may then be rewritten as: 

(A. 1) 

where 

(A.2) 

Along the 

we first 

(A.3) 

Max V(X,YiR) 
X,y 

v(X,Yi R) 

lines of the 

X ( )1/8 e- [Y - R(y)] - ~ 

two-stage decomposition discussed 

fix y > 0 and R and consider the problem: 

Max v(X,y:R) 
X 

Upon rewriting (A.2) in the form 

(A.2' ) v(X,y;R) 

we immediately find that for y > 0 the following hold: 

(A.4) 

(A.S) 

(A.6) 

(A.7) 

lim v(X,y.;R) = 
X->-O 

if v(l/S,y;R) < 0 , then 

V(X,Yi R ) < 0 for all X ;;; 0 ; 

v(X,y;R) < 0 for any sufficiently large X 

lim v(X,y;R) 
X->-oo 

o . 

in the text, 

Next, we consider the first and second derivatives of v with respect 

to X 

(1',.8) a v 
3X 

-Xr ] - elY - R (y) + S~ (~) l/S 

(A .• 9) a2v 
ax2 ~ (i- + 1) x12 (~f /S 

By inspection of (A.8), for y > 0 we find: 

(A.l0) av 
lim ax (X,y;R) 
X->-O 

00 ; 



(A. 11 ) if 
av (l+e ) ;; 0 then ax -e-,y;R 

av (X,y;R) ;; 0 for all X > 0 
ax 

(A.12) av (X,y;R) > 0 for any sufficiently large X 
ax 

(A.13) lim av (X,y;R) 0 
X+oo ax 

Moreover, (A.2) , (A.S) , and (A.9) together imply for y > 0 

(A. 14) av C ) ax B,y;R 
< 

0 > V(i,y;R) 
> as < 0 , 

and 

(A.1S) if 
av (y,y;R) 0 then 
ax 

a2v (X,y;R) > > 1 

ax2 
0 as X [3 + 1 

< < 

There are now three possibilities for the shape of the function 

v(. ,y;R) 

a: If 
av 
ax C +e ) -e-,y;R ;; 0 , then by (1\.11) , (A.4) and (A.?) , 

v(X,y,R) rises monotonically from to 0 as X rises from 

In this case, problem (A.3) has no solution 
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0 to 

b: If ~~ c~e,y;R) <0 and V(i,y,R) < 0, then by (A.1S), (11...4), 

(11...14), (A.12) and (A.?), as X rises from 0, first v(X,y;R) rises 

from to a local maximum at some Xl E (i-, i + 1), then v(X,y;R) 

falls to a local minimum at some X2 > i + 1 , and finally v(X,y;R) 

rises to approach zero as X becomes large. Moreover by (A.S) and 

(A.?), the local maximum at Xl is not a global maximum. Indeed, pro­

blem (A.3) again has no solution. 

c: If v (i,y;R) ;; 0, then by (A.'4), 

(A.4), (A 12) and (A.?) imply that as X 
~~(i,y;R) £ 0 

rises from 0 , 

Then (A. 15) , 

first 

v(X,y;R) 

v(X,y;R) 

v(X,y;R) 

v(X, ,y;R) 

rises from to a local maximum at some X, £ '/e, then 

falls to a local minimum at some X2 ;; i + 1 , and finally, 

rises to approach zero as X becomes large. Now obviously 

;; V(i,y;R)~O = sup v(X,y;R) so that the local maximum at 
X;:;X 2 

X, actually is a global maximum. In this case, X, is the unique solu­

tion to problem (A.3). 

The preceding discussion may be summarized in the following: 
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Proposition A.l: For any y > 0 and any contract R, Xl is a 

solution to problem (A.3) if and only if Xl ~ liB and ~~(Xl ,y;R) = O. 

Proposition A.l immediately yields: 

Corollary A.2: 

problem (A.l) 

For any contract R, if (XJ,y) is a solution to 

then Xl ~ liB and ~~(Xl ,y;R) = 0 

Corollary A·3 For any Xl ~ liB and any y > 0 

problem (A.l) forxthe contract R satisfying R(y') 

and R(y) = Y - ~X (~)l/B . 

(Xl' y) solves 

y' for y' * y 

Upon substituting for y = XiB, we now see that conditions (38) and 

(40) are indeed sufficient as well as necessary for the implementation 

of a choice (X*,i*) throughacontract R. Thus (41) is indeed the 

appropriate specification of the financier's problem. 
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The Liquidation Decision as a Principal-Agent Problem 

Peter Swoboda 

Summary: Substantial insights into the capital structure problem can be 
won if it is understood as a principal agent problem. Many principals 
(equity holders, debt holders, customers, tax authority etc.) employ or 
are dependent on an agent or a group of agents (managers). In this 
paper a special aspect of this comprehensive principal agent problem is 
analyzed: the influence of financial structure on the liquidation deci­
sion of the firm. In chapter 2 only debt holders as principals are con­
sidered. In chapter 3 a further group of principals, the customers, are 
introduced. Titman (1984) was the first to deal with the influence of 
the claims of customers on the liquidation decision. Therefore, in a 
first step the problem as formulated and solved by Titman (1984) is pre­
sented and it is shown that his solution is deficient. In a second step 
alternative solutions are considered. The concluding remarks in chapter 
4 refer to the introduction of still further principals into the ana­
lysis. 
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1. Introduction 
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Following Pratt-Zeckhauser (1985, p.2), a principal agent relationship 

arises "whenever one individual depends on the action of another .... 

The individual taking the action is called the agent. The affected 

party is the principal". There can but need not be a contract between 

principal and agent protecting the interests of the principal, for 

example by binding the actions of the agent or defining in which way 

the results of the actions are divided between principal and agent 

(Arrow (1985, p.37)). In many cases there are no contracts. Principals 

then are protected by law or generally accepted rules of behavior. In 

most cases a combination of law and contracts is effective. 

Neither law nor contracts will in general provide perfect protection 
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for principals. The reason for this is that information is not perfect 

and costless, and that contracting is costly. Information is perfect if 

all individuals assign a positive (not necessarily equal) probability 

to the same future states of nature. A state of nature is characterized 

by a deterministic outcome. Also, all individuals know all possible 

strategies of the agent and their outcomes in every state. with respect 

to economic activities perfect information also implies that all indi­

viduals know today's market prices of one unit of money income in any 

future state. Therefore, all individuals assign the same market value 

to any strategy of the agent (Franke (1981, pp. 65-68)). Under perfect 

information and if there were no cost of contracting, contracts would 

be written which prescribe exactly the state dependent actions of the 

manager which would maximize the market value of all firms. Therefore, 

contracts would also prescribe when to liquidate the firm and how to 

distribute the liquidation value. 

Imperfect information usually implies that managers are better informed 

than capital owners. Ex ante, they have better knowledge on the possible 

states of the world and the alternatives which can be chosen (and 

therefore on the state dependent cash flows of the alternatives). Ex 

post, they are better informed on the actual state of the world and the 

realized alternative or profit. Because of the ex ante information 

gap the task of the manager now is not to fulfill a strategy agreed upon 

in advance but to search for an optimal strategy (Franke (1981, p. 73). 

Ex ante and ex post informational asymmetry, together with costly con­

tracting, render it profitable to sign only very crude contracts bet­

ween managers and capital owners. But crude contracts offer the possi­

bility for the agent to expropriate the principal by choosing not Pare-c 

to efficient actions. 

Gale-Hellwig (1985) haven shown that, if there is only ex post infor­

mational asymmetry and if capital owners can trigger off costless 

bankruptcy, pure debt contracts are optimal and avoid agency costs: 

Whenever the manager maintains that he cannot repay the debt, the 

debt holders can bring about bankruptcy and can produce perfect infor­

mation without cost. In the other states the information asymmetry 

would not hurt the debt holders. Including ex ante informational 

asymmetry, pure debt contracts need not be optimal. Nevertheless we 

will concentrate on pure debt contracts, possibly enriched by infor­

mation and decision rights of the debt holders, because they are, 

together with equity financing, dominant in real world. 
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There is a vast amount of papers on incentives for managers to expro­

priate capital owners and how capital owners tend to protect them­

selves. In this paper only the incentives to decide inefficiently bet­

ween liquidation (bankruptcy) and the ongoing (reorganization) of the 

firm is analyzed. We assume that firms are run by owner-managers or 

that managers act in the interest of owners so that the agency costs 

of equity financing can be neglected. In the next chapter we analyze 

the influence of debt capital on the liquidation decision, in chapter 3 

the impact of claims of customers. 

2. The Liquidation Decision with Creditors as Principals 

A wholly equity financed firm should be liquidated if the liquidation 

valu~, the revenue gained by selling the assets of the firm, exceeds 

the valu~ o~ th~ ongoing 6i~m (Haugen-Senbet ('978)). Debt financing 

may distort this decision. The higher the debt level the lower is the 

share of equity holders in the case of liquidation. Usually debt exceeds 

the liquidation value whenever liquidation is considered. Then the 

share of equity holders is zero. Consequently equity holders loose no­

thing or very little by continuing the firm. But they can realize con­

siderable gains, on the one side by drawing salaries or withdrawing 

cash from the firm, on the other side merely by the chance that the 

investment program will have a favorable outcome and liquidation can 

be avoided in the long run. The latter aspect can be shown more formal­

ly. It is assumed: 

D > L > V 

D nominal debt 

L liquidation value 

V (expected) value of the ongoing firm 

V = P,V, + P2V2 

V,>D, V2 <D 

probabilities 

L2 = possible values of the ongoing firm 

If V, is realized the firm is saved. If V2 is realized the firm is in 

still greater distress and is liquidated (= L2 ) . 

The values of the equity position and the debt position in the case of 

liquidation and continuation are: 

VE value of the equity position 

VD value of the debt position 
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VE (in the case of liquidation) = 0 

VE (in the case of continuation) = PI (VI - D) > 0 

VD (in the case of liquidation) = L 

VD (in the case of continuation) = P1 D + P2 V2 < V < L 

Hence the equity holders will be in favor of continuation, although 

the liquidation value is higher than the value of the ongoing firm. In 

addition to that there is an incentive to increase the riskiness of the 

investment programm. Even projects with negative present values can be 

profitable for the agent if P1 (V1 - D) is increased. But if an ineffi­

cient project is realized and the absolute share of the equity owners 

is increased the share of the debt holders must decrease. 

How can an inefficient decision between liquidation and continuation 

of the firm be avoided or improved? 

a) Debt holders grant only secured credits. They do not accept risk. 

Then they cease tc be principals - they cannot be affected by the 

owner-manager. This alternative would restrict severely the debt level 

of firms and would cause transaction costs for the creation and control 

of security rights. Reality seems to show that this alternative is not 

advantageous. Debt financing seems to have advantages which outweigh 

its agency costs. 

b) Debt holders grant secured and unsecured credit. There is a priority 

order for the unsecured loans. The investment strategy is agreed upon 

in advance or creditors may influence investment decisions. Obviously, 

the transaction costs of this alternative would be very high. 

c) As alternative b). But in addition to the contractual agreements 

between principal and agent, the principals (debt holders) are protec­

ted by a bankruptcy act. The purpose of bankruptcy regulations is three­

fold. First, penalties or troubles for the managers, connected with a 

bankruptcy, may prevent them from certain actions. Second, bankruptcy 

transfers the decision power and/or property rights from the equity 

holders to the debt holders, i.e. from the group which has lost most 

or all of its property to the group which has still some capital at 

stake. By this transfer further agency costs should be diminished. 

Third, the bankruptcy procedure prevents debt holders from fighting one 

against another and thereby helps to avoid transaction costs (Drukar­

czyk (1983)). 
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In the following we will concentrate on alternative c) and discuss some 

problems of bankruptcy regulations. The most crucial issues of a bank­

ruptcy act are the conditions under which bankruptcy can be brought 

about und what rights should be given to the debt holders and left with 

the equity owners. These questions cannot dealt with in detail. Only 

some important points shall be stressed. 

Fi~ht, it is not sufficient to give to debt holders the right to decide 

on the future strategy of the firm without changing their and the 

equity owners' claims. In this case the debt holders would be interested 

to deviate from the overall optimal strategy, in a way exactly opposite 

to the incentives of the owner-manager. This can be shown as follows. 

Assume now that 

so that the operations of the firm should be continued. Again 

hold, so that the value of the ongoing firm for the debt holders is 

VD = P1 D + P2V2 < V. 

Since VD can be easily smaller than L, the debt holders can prefer li­

quidation, although the ongoing of the firm is ~fficient. The debt hol­

ders may also turn to a less risky, inefficient strategy which is cha­

racterized by a lower V1 and a higher V2 and therefore higher VD, if 

Pl and P2 are unchanged. 

To eliminate agency problems in bankruptcy it is therefore necessary 

to grant to debt holders also the right to change their and the equity 

owners' claims. For example, the bankruptcy act could allow the debt 

holders to opt to become equity holders themselves, or to sell the firm 

to a trouble shooter, or to sell the firm to the original equity owners 

for a part of their claims. They will prefer the latter alternative if 

they think that the manager-owner in charge up to bankruptcy is the bet­

ter manager and can pay more than a trouble shooter could. All this im­

plies that the debt holders turn from principals into agents, at least 

as far as the decision between liquidation and the ongoing of the firm 

is concerned. In the case of a settlement with the equity owners the 

debt holders change again their role and they become principals once 

more. 

SeQond, if the debt holders decide in favor of a settlement with the 
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owner-manager, the agency costs of debt capital will be reduced but not 

eliminated. Because of the better information of the manager-owner and 

his incentive to continue the operations of the firm whether it is effi­

cient or not, the debt holders cannot be sure that their reduced claims 

will be fulfilled and that the equity owners will not ravish the firm. 

The manager qualities of the owner must be quite high that to let him in 

charge is the best alternative for the debt holders! Even if debt hol­

ders are paid out in cash they do not know the price limit the owner­

manager is prepared to accept. Franke (1981, p.79) points out that the 

more generously debt holders behave, the worse their bargaining position 

is in future game situations. This external effect diminishes further 

their interest to reach a settlement with the equity owners. 

Th~nd, the structure of the claims within the group of debt holders may 

be quite different. Debt holders with security rights may be in favor 

of liquidation if the quality of their security rights decreases with 

time. Other debt holders may be in favor of continuing the operations. 

Or suppliers, in opposition to other debt holders, may prefer the con­

tinuation of the firm because of the profits they expect from future 

agreements. Side payments may be used to eliminate these effects. 

Founth, the third aspect is aggravated if debt holders have heteroge­

neous expectations on the liquidation value and the value of the firm 

as an ongoing entity. In this case the rules for deciding between liqui­

dation and continuation become crucial (Franke (1986)). 

3. The Liquidation Decision with Creditors and Customers as Principals 

In this chapter a second group of principals, the customers, is intro­

duced. The firm grants to its customers guarantee rights and/or the 

right to require maintenance at low cost. The customers loose these 

claims in the case of liquidation. This creates an incentive to liqui­

date the firm in states where the value of the ongoing firm is still 

higher than the liquidation value. Titman (1984) was the first to ana­

lyze this problem in detail. In a first step the problem as formulated 

and solved by Titman is presented and it is shown that his solution is 

deficient. In the second step we will search for a preferable solution. 

3.1 The Problem and the Solution of Titman 

Titman (1984) starts with a single agent - single principal problem. 

The agent is the owner-manager, the principal is the group of customers. 

The firm is wholly equity financed. It produces machines. The "produc-
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tion of machines and their maintenance (e.g., spare parts) exhibits 

joint economies of scale (Titman (1984, p.140/141)). Maintenance is 

sold for its marginal cost which is lower than the cost for maintenance 

provided by a third party. Therefore, liquidating the firm would cause 

losses to customers, amounting to the additional costs to be paid to 

a third party which provides maintenance at higher cost. The owner-ma­

nager will liquidate the firm if 

V o 

L > V . o 

value of the firm for the capital owners 

In the interest of both, capital owners and customers, however, the 

firm should only be liquidated if 

L > V + C = V 
o or Vo < L - C. 

C additional cost for customers when employing outside suppliers of 

maintenance 

Titman (1984) solves the problem by introducing a ~e~ond and th~~d 

p~~n~~pal - debt holders and holders of preferred stock. The second 

and third principal control the agent in the interest of the first 

principal. The most simple model functions as follows (Titman (1984, p. 

148)): The firm issues short term debt (D) with a maturity value equal 

to L - C, and preferred stock (P) in an amount P > C. Then the debt 

holders would initiate bankruptcy (liquidation) whenever 

D = L - C = Vo ' 

which is the correct criterion.On the other side, the equity holders are 

no longer interested in earlier liquidation. If they liquidate when-

ever 

L = Vo ' 

L would be divided between debt holders and the holders of preferred 

shares. The share of equity holders would be zero. 

The main shortcoming of Titman's (1984) solution is the implicit assump­

tion that the capital owners will not form a coalition. If they do it 

is straightforward to see that it is in their interest to liquidate if 

L = Vo > L - C, 

sharing the difference between Land L - C among them in a way so that 

every capital owner prefers liquidation to the ongoing of the firm. 

A further shortcoming is that the solution depends on L being certain 

at the time when debt is raised. 
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3.2 Can the Problem be Solved by Changing the Price Policy of the Firm? 

As Titman (1984, p.140/141) points out the problem arises because pro­

duction of machines and maintenance exhibit joint economies of scale, 

and because maintenance is sold for its marginal cost. If this is so, 

why can't the problem be eliminated by increasing the price for main­

tenance to a level a third party would charge, and, for exchange, by 

lowering the price for the machines? If this could be done the custo­

mers would not be damaged by the liquidation decision. They have alrea­

dy received the full advantage from the joint production via a lower 

price of the machine. Unfortunately it can be shown that such a policy 

is not sustainable in a competitive market. 

The following notation is used: 

A = long term marginal cost of producing the machine 

R(t) = long term marginal cost of maintenance for a machine which is 

t years old 

i rate of discount 

n = life of the machine 

Ann(n) = i/(1 - e- in ) = annuity factor for n 

The a66umptlon6 are: 

a) The optimal life of the machine is the period over which the uniform 

equivalent annual cost is minimized. We therefore assume that the ma­

chines are reinvested by identical plants until infinity. This assump-' 

tion is not important. The same result can be derived assuming that the 

machine is not reinvested so that the optimal life is the period over 

which the present value is maximized. 

bj R(t) is a strictly increasing function of t, the age of the machine. 

All other costs and receipts from using the machine are not dependent 

on the age of the equipment and therefore will not influence the life 

of the investment. R(t) eventually will exceed the uniform equivalent 

annual cost of the machine. These assumptions - together with assump­

tion c) - are sufficient for a finite optimal life of the machine. 

c) The salvage value of the machine is zero. 

d) The market for machines is competitive. Assumption d) implies that 

the producer may charge A and R(t) to his customers without being eli­

minated from the market. Also, since A and R(t) include interest on 

capital and all other long term marginal cost, the producer is inter­

ested to maintain production if he receives A and R(t). 
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P~opo~itio~; Giv~~ th~ a~~umptio~~ a) - d), th~ p~ic~~ A a~d R(t) a~~ 

optimal i~ th~ ~~~~~ that a~y oth~~ p~ic~ policy A' a~d R' (t), with 

A' < A a~d R' (t) > R(t) ~ith~~ cau~~~ lo~~~~ 6o~ th~ p~oduc~~ o~ high~~ 

co~t~ 6o~ th~ u~~~~ ~o that th~ machi~~ ~ith~~ would ~ot b~ p~oduc~d o~ 

~ot bought. 

This proposition is also valid for A' > A and R' (t) < R(t). However, 

since such a policy would even enhance the agency problem it is not of 

interest. 

Proof: 1) Given the prices A and R(t) the optimal life n* of the machine 

for the user is the life which minimizes the uniform equivalent annual 

cost: 

n -it 
Hi n : (A + J R ( t) edt) Ann (n) . (1 ) 

o 
The first order condition is given by: 

n* -it 
(A + JR(t)e dt)Ann(n*) R(n*) . (2) 

o 
2) If the prices for maintenance are increased to R' (t) > R(t) for all 

t, and the price of a machine is reduced to A', the new optimal life of 

the investment n' is given by: 

n I -it 
(A'+ JR' (t)e dt)Ann(n') = R' (n'). (3 ) 

o 
R' (n') can be greater or smaller than R(n*), since n' need not be equal 

to n*. 

a) If R' (n') > R(n*), also the uniform equivalent annual cost given the 

policy (A', R' (t)), the left hand side of (3), must be higher than the 

annual cost of the policy (A, R(t)): 

(A' 

(A 

n' -it 
+ JR' (t)e dt)Ann(n') 

o 
n* -it 

+ JR(t)e dt)Ann(n*) . 
o 

R'(n') > R(n*) 

Therefore, the policy (A', R' (t)) is not competitive. 

(4 ) 

b) If, however, R' (n') ~ R(n*), the policy (A', R' (t)) implies a loss 

for the producer. R' (n') ~ R(n*) is, because of assumption b), only 

compatible with n' < n*. Therefore, 

n' -it 
(A + JR(t)e dt)Ann(n') > R(n*) ~ R'(n') 

o 
n' -it 

(A' + J R' (t) edt) Ann (n ' ) . ( 5 ) 
o 
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The first inequality holds because n is not optimal with respect to 

A and R(t). Inequality (5) shows that the costs of the producer of the 

machine over the life of nO (first part of (5)) is higher than his in­

come (last part of (5)); q.e.d. 

3.3 An Alternative Solution 

Changing the price policy, therefore, provides no solution to the agen­

cy problem. There is an alternative solution, however. The firm could 

accept the obligation to put C, the claims of the customers, into a 

reserve account. This obligation must have 6~n~t pn~on~ty if the firm 

is liquidated. Furthermore, the customers must have the right to 

trigger off bankruptcy if the liquidation value of the company is re­

duced to C and to take over the firm. 

Such a solution which could also be demanded by law would guarantee 

that owners and debt holders are only interested to liquidate if 

L - C > Vo. It is free from the danger that owners and debt holders 

form a coalition to expropriate customers. Since the customers have 

first priority in the case of liquidation, their losses, in any state 

of the world, are clearly equal to or smaller than those in the solu­

tion of Titman (1984). This, however, is not important in itself, since 

this effect would be offset in the prices of the products. 

4. Some Remarks with Respect to further Principals 

There may be several further principals who hold claims which are simi­

lar to those of the customers and which could be responsible for an in­

efficient liquidation decision. Such principals include the tax autho­

rity and the social security administration. Common to these principals 

is that they do not decide d~n~~tzy to grant credit to the firm. For 

example, the claim of the social security administration arises by em­

ploying workers. These principals cannot react to a deterioration of 

the financial standing of the firm by demanding security rights for 

claims which will arise in future. Therefore, in accordance with the 

solution found for customers, it can be argued that priority should be 

given to these compulsory debt holders as well. Much the same is true 

with respect to the salaries of the firm. Although workers can leave 

the firm if its standing is deteriorating they must incur high trans­

action costs. They also can be expropriated by the liquidation of the 

company if they do not have priority. This is the reason why the ten­

dency in bankruptcy law reforms to abolish the priority rights of these 

groups of principals does not seem to be well founded. 
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On Stakeholders' Unanimity 

lochen E. M. Wilhelm 

Summary: This paper provides an approach to quantify the concerns of 
the dlfferent parties having stakes in a business activity, in terms 
of the implied consumption opportunities; it outlines inherent poten­
tials for conflict and presents posslcle strategies to resolve the 
complex problem. We show that the market value of the initial endow­
ment with financial assets and labour contracts may be regarded as 
an indicator that allows for preference independent ordering of the 
desirability of implied consumption opportunity sets under particular 
assumptions on how financial markets work and whicn allocative fea­
tures they have. Thus the market value of the inital endowment can 
be used as objective function serving as the basis for a quantitative 
analysis of the wellknown conflicts between owners and creditors, and 
managers and owners, respectively. This analysis particularly reveals 
the importance of an appropriate designed wage scheme for harmonizing 
the interests of managers and owners. A fully satisfactory solution 
for all the parties concerned seems however difficult to design be­
cause of a manager's incentive to impair both owners and creditors. 
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1 . Introduction 

Having impact on the welfare of many people or groups of people, 

respectively, entrepreneurial decisions are, in turn, driven by many 

people or groups of people, respectively. Usually, at least some of 

those being affected have neither legal nor actual possibilities to 

influence on or to participate in decision making and executing. 

People who aAe able to influence business decisions and their execu­

tion can be found among the following groups (enumerated according 

to their relative strength of influence): Managers, owners, financiers, 

suppliers, clients, insurers, workers (there may apply a reversed 

order when accounting for their participatory rights), competitors 

and 'public opinion'. In many cases people are exposed to the dispo­

sitions of decision makers voluntarily and, thus, are able to termin­

ate their exposition any time it seems advisable to them. Those cases 

are referred to as 'principal-agent-relationships'. In order to get 

the agent to take action according to the principal's concerns, or at 

least to take them into consideration to some extent, requires the 

principal's awareness of what his/her concerns really are. At the 

same time, a principal being anxious about the agent's willingness to 

take action according to his/her concerns must make up his/her mind 

about the agent's interests. The nature and size of the divergence 

between their interests motivate the nature and rigour of contractual 

regulations between principals and agents, i. e. the agent's compe­

tences and his/her compensation pattern, the principal's control mech­

anisms etc. 

As we have outlayed above, coping with corporate policy requires not 

a single principal but a whole lot of them to be regarded thus posing 

the question to the decision maker whose concerns must not and whose 

concerns may be neglected. The institution of private ownership sug­

gests that there should be taken care only about concerns which have, 

when touched, in turn an impact on the owners' sphere of interest. 

In accordance, a financier's concerns should be taken into consider­

ation only to the extent that the financier might otherwise restrict 

the decision maker's opportunity set on whatever legal, contractual, 

or actual reasons, or might influence the outcomes of certain measures. 

The stakes of other non-owners should be treated in the same spirit; 

the decision maker only has to figure out their interests as far as 

their responses to the firm's decisions have a direct or indirect 

impact on the owners' interests. 
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Anticipating these indirect effects, however, requires to assess first, 

in as much different stakeholders are concerned about the firm's de­

cisions. It takes a second step to analyse how people are likely to 

react and, thereby, to cause changes in the opportunity set or in re­

sults. The focus of this paper will be on the first step. 

Our analysis of the effects of certain entrepreneurial decisions on 

the stakeholders' interests will, actually, rely on two restrictive 

assumptions which allow for a rigorous treatment: firstly we assume 

that the concern of each affected party may be represented by the 

consumption opportunities related to its stakes thereby taking account 

for the fact that different parties are affected in different ways. 

Secondly, we restrict consumption opportunities to result from no more 

than those three sources which are, mainly and unambiguously, related 

to a firm's fate, namely stocks, bonds or credit contracts, respect­

ively, and labour contrac,ts. 

At first glance, individual concerns seem to be, at least to some 

extent, determined by unobservable personal preferences. Furthermore, 

it should be recognized that the impact of a particular firm's actions 

on its stakeholders' consumption opportunities may be weakened or 

fully absorbed by properly adjusted economic transactions done by 

those stakehOlders on their own account. Thus, integrating the stake­

holders' economic environment into the analysis seems natural, if not 

necessary. Fortunately, integrating the economic environment by intro­

ducing appropriate conditions proves as a vehiCle to eliminate the 

influence of personal preferences on the individual assessment of 

particular decisions rather than as an additional complication. The 

appropriate methodology is provided by the 'Arbitrage-Theory' in com­

bination with certain assumptions about the allocative properties of 

financial markets. In this respect our paper may be looked upon as an 

extension of DeANGELO's (1981) and WILHELM's (1983) work (the machin­

ery developed by MAKOWSKI would do as well (see MAKOWSKI!PEPALL 

(1985) ) . 

In the following paragraph we will give a sketch of our technique of 

analysis. In subsequent sections we will at first present a proposal 

to deal with the conflict between owners and financiers, on the one 

hand, and with the conflict between owners and managers on the other 

hand, finally coming up with a reconciliation of these separate 

analyses. 
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2. The Dependence of Stakeholders' Consumption Opportunities 

on Corporate Policy 

2.1 Notations and Conventions for Model Representation 

We assume that there are only two points in time ,E{O,1}, consumption 

in , is represented by cash-outflow c,. wEn indicates a particular 

state of all possible states of the world in '= 1; Xo denotes the set 

of all random variables on O. The set of (legally) permissible entre­

preneurial decisions in ,= 0 is referred to as A. Deciding for a 

particular action a EA has the following effects: 

net payment of zo(a) in ,= 0 to the OwneJt6 (zo(a) < 0 means that 

owners are required to supply new equity) 

payment of z 1 (a, w) in ,= 1 to att 6-i.nanc<.eJt6, owners or not, as a 

lump sum payed in accordance to the proper sequence of satis­

faction 

payment of ho(a) and h1 (a,w) to the -i.nd-tv-i.duat in question 

- considered as an employee - as wage income. 

The following notations are also used throughout the paper: 

CI. indicates an -i.nd-tv-i.duat'6 share in total equity in the initial 

state (initial endowment), Cl. n the respective share after trading 

has taken place 

B indicates an -i.nd-tv-i.duat'6 share in total debt in the initial state 

(initial endowment), Bn the respective share after trading has 

taken place 

y represents the -i.nd-tv-i.duat'6 portfolio of all other tradable 

securities in the initial state (initial endowment), yn the 

respective portfolio after trading has taken place 

x indicates the -i.nd-tv-i.duat'6 ini tial position in securities that 

yield the sure rate of interest r = R - 1 (initial endowment), 

xn the respective position after trading has taken place 

Z is the vector of uncertain cash flows resulting from each of 

all other tradable securities in , = 1 (Z is am-dimensional 

P 

m 
random vector: Z E Xo ) 

is the vector of these securities' current prices in , 

is an ordinary m-dimensional vector) 

o (P 

PE denotes the current ex-dividend market value of equity of the 

firm under consideration in , = 0 



D indicates the face value of debt to be paid back to the 

firm's creditors in 1: = 1 

denotes the current market value of the firm's debt in 1: = 0 

The following assumption helps to simplify a rigorous representation 

of an individual's interests and his/her exposition to corporate 

policy: 

Assumption 1: Individuals' only concern is consumption Co in 1: = 0 

and consumption c 1 in 1: = 1. At each point in time they prefer 

more consumption to less. 

Using the definitions given thus far, any individual - with all 

his/her shares in equity and debt of the respective firm to his/her 

unrestricted disposition but given no choice to switch or terminate 

his employment - will face the following c.On6umption oppOll.,tulUA:y -6e.,t: 

C(a;(l,B,y,x) = 

{ nnnn nnn I } 
= (co(a;(l ,B ,y ,x ) , c 1 (a;(l ,B ,y )) E JR xXn (1), (2) und (3) , 

where 

n n 
+ (l- (l ) ( z 0 + PE) + (B - B ) PD 

The superscript n throughout indicates the respective decision 

variables' values after trading has taken place. We have omitted 

explicitly stating a variable's dependence on an action a or the 

state of the world w respectively; this has been done since a 

detailed discussion of this point will follow subsequently. 

Please refer to Appendix I for a rigorous representation of the 

mathematical structure of the consumption opportunity set. Figure 

provides a graphical representation: 

(1 ) 

(2 ) 

(3 ) 

183 



184 

Figure 1: Consumption opportunity set with fixed 

initial endowment 

" " " 

c < ° o 

" 

L~------~vr------~/ 

The consumption opportunity set C(a;~,B,y,x) consists of all those 

combinations of (certain) consumption in T = ° and (uncertain) con­

sumption in T = 1 that may be generated from (a) the proceeds from 

selling securities, from (b) cash-flows resulting from capital as 

well as (c) wage income given the initial endowment ~,B,y,x. In (1) 

PE indicates the ex-dividend market price of equity (the actual price 

is cum dividend) whereas PD indicates the market price of debt. In 

(2) max{z1-D,O } reflects the owners' limited liability whereas 

min {D, z 1 } reflects the pM c.oncii..:ti.o Me.cii..tOll.um of debt capi tal. 



According to (1) and (2) the consumption opportunity set (i. e. the 

individual's interests are) in full generality at least potentially 

affected by action a E A via: 

wage income (ho(a) ; h1 (a,w)) 

as directly related to performance (contingent fee) or 

as indirectly related to performance (for example via 

loss of employment in case of insolvency) 

the firm's payments to the ownem and creditors (zo(a), 

max{zl(a,w) -D,O}, min{zl(a,w) ,D}) 

market prices of the firm's equi ty and debt (PE (a) , PD (a) ) 

payments resulting from the set of all other tradable 

securities (Z(a,w)) 

market prices of these securities (P(a)) 

the riskless rate'of interest (R(a)) 
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The possible dependencies are determined by the respective individ­

ual's and the market's perception of what the particular action might 

be that has been taken. 

2.2 Simplifying Assumptions and Their Consequences 

The following assumption contribures to a less complex approach by 

suspending the necessity of an explicit consideration of consumption 

and risk preferences (cf. WILHELM (1985)). 

Assumption 2: There is an arbitrage equilibrium before and after the 

decision a E A has been made; the resulting posi tive linear price 

functional (ROSS (1978), HARRISON/KREPS (1979)) before decision 

making is denoted by n, that after decision making by na. 

Assumption 2 implies: 

PE na (max{zl(a,.) - D, 0 }) 

PD na (min{zl(a,.) , D }l 

P n a (Z) 

R 
n a (1 ) 
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By zl (a,.) is meant the whole random variable zl given action a EA; 

similar symbolics will be used from time to time. 

Assumption 3: ('competitivity'): 11 = lla ; i. e. the market's method of 

how to transform securities' risk/chance characteristics into 

market prices is not affected by the respective firm's actions. 

Assumption 3 directly implies that the rate of return on riskless 

securities remains unaffected by the firm's decision and that the 

market prices of all other tradable securities are affected only to 

the extent that the payments they provide at 1: = 1 are improved or 

vitiated by the action in question. At least three situations might 

be imagined that potentially imply such a dependency: 

competitors might profit or suffer from a particular action 

of the respective firm 

cooperating firms might benefit from synergy effects 

contingent claims (contingent on the respective firm's 

equity or debt) might be contained in the set of tradable 

assets (for example options, warrants, convertible bonds etc.). 

Such dependences will be excluded by the following: 

Assumption 4: The cash-flows of all other tradable securities are 

independent of the action to be taken. 

The assumption has implications that will be discussed below in 

connection with Assumption 5. 

With regard to Assumption 3, Assumption 4 directly leads to the con­

clusion that the market prices P = lla(Z) ll(Z) are independent of the 

action to be taken. 

Another fundamental assumption is as follows: 

Assumption 5: (' spanning') The cash-flows associated to shares in the 

respective firm's equity or debt may be reproduced by appropriate 

combinations of the other (tradable) securities, i. e. there are 
. a a 

portfollo YE and YD with 



max { z 1 ( a, . ) - D , 0 } 

and 

min{zl(a,.) ,D} 

respectively. 

z • 

a 
Z • YD 
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A critical implication of Assumption 5 concerning the availability of 

information should actually be recognized; the fact that anybody who 

wants to reproduce his stake in the respective firm by a portfolio of 

other securi ties rrKL6t be. awalte. 06 the action a E A to be taken ..in advanc.e.. 

This assumption should be perceived as being fundamental with respect 

to the separation result which we aim at: any investor who wants to 

get independent of corporate policy with respect to his consumption 

and risk preferences must know this policy in advance, otherwise he 

won't be able to set up the needed hedging portfolio (a similar argu­

ment applies within the approach of MAKOWSKI which does not presume 

spanning (cf. MAKOWSKI!PEPALL (1985); there it is shown that individ­

uals can mimic their personal optimization problem by an optimization 

problem whose constraints are market determinded under competitivity; 

but in order to actually realize the optimal position they must know 

in advance, how this position can be achieved through actually traded 

market instruments; this seems to be tantamount to the situation under 

spanning) . 

We are now able to formulate our first separation result: 

Separation I: Given Assumption 2 to 5 consumption opportunities do 

not depend on the respective firm's action except for wage income 

and the market value of the initial endowment with financial 

assets (they do not depend on the structure of this endowment). 

C.p. ,a higher market price is equivalent with a preferred con­

sumption opportunity set, preferred according to Assumption 1. 

Proof: A proof is given in Appendix II; Figure 2 shows a simplified 

graphical representation of the situation. 
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Figure 2: Consumption opportunity set corresponding to a 

varying initial endowment with securities 

I 
I 
I 
I 
I 
I 

I * * ho(a)+~*(zo+PE)+8*PD+PY +x 
A 

." 

ho(a)+ ~(zo+PE)+ 

+8PD +p.y +X 

, 

A problem still waiting for its solution is the possible dependence 

of the consumption opportunity set on the structure of wage income 

(see MAYERS (1972), BRITO (1977) on portfolio construction in presence 

of non-marketable income). But again, the problem may be solved with 

the aid of a kind of 'spanning'-assumption: 

Assumption 6: ('spanning' of wage income) Wage income in T = 1 may be 

duplicated by a portfolio Y! of other traded securities, i.e. 
a there is a portfolio YA satisfying 
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Assumption 6 requires a degree of availability of information com­

parable to that of Assumption 5: eliminating repercussions of cor­

porate policy on one's own sphere of interests in terms of individ­

ual consumption and risk preferences, necessitates the knowledge of 

the policy to be taken; it is this knowledge which enables the person 

in question to set up an appropriate hedging portfolio. 

Furthermore Assumption 6 implies the following separation result: 

Separation II: Given Assumption 2 to 6 consumption opportunities 

do not depend on the considered firm's action except for the 

market value of wage income and of the initial endowment with 

financial assets (their composition and risk structure do not 

matter). A higher market price corresponds to preferred consum­

tion possibilities, preferred according to Assumption 1. 

Proof: A formal proof is given in Appendix III; Figure 3 gives a 

simplified graphical representation. 

Figure 3: Consumption opportunity set corresponding to a 

varying wage income and initial endowment with 

securities 

('r-.6 • 
'Q- .. 

'(f .. 

, J- .. 

'+j 

h (b)+lI(h1(b,.))+ex*(z +p) +~*PD+P·Y*+x* 
o 0 E 

hO (a) + 11 (h 1 (a, . ) ) + ex( Zo + PE l+ 

+ ~PD+P.y+x 

c EJR o 
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Separation II enables us to establish a preference-free objective 

function attributable to each shareholder according to his/her 

initial endowment; of course, this is true only for individuals whose 

interests are solely based on shares in equity and/or debt and labour 

contracts, respectively. The objective is: 

Maximize the sum of market values of wage income and of 

the initial endowment in shares in the firm's equity 

and debt: 

This objective function will be our basic tool as we proceed with 

the analysis. 

3. Two Typical Sources of Conflict and Their Interaction 

3.1 The Conflict Between Owners and Creditors 

A conflict between owners and creditors arises whenever, at a given 

level of debt obligations, a decision is to be made about the optimal 

use of funds - already raised or not - . This will be demonstrated by 

the following consideration: 

Letting q indicate the positive stochastic discount factor trans­

forming uncertain cash flows into market values (the existence of 

q is a consequence of arbitrage equilibrium; cf. WILHELM (1985)) 

we have: 

J J (z-D)qf(z,q,a)dzdq 

o D 

for the ex-dividend market value of equity, and 

00 D 

PD(a) D J J qf(z,q,a)dzdq + J I zqf(z,q,a)dzdq, 

o D o 0 

for the market value of debt, thereby f(z,q,a) indicating the common 

density function of cash flow z1 and discount factor q given action 

a EA. 



and 

d 

da 

d 
da 

[ ex ( z 0 ( a) + PE ( a) ) + 13 PD ( a) ] o 

[ ex ( z 0 ( a) + PE ( a) + PD ( a ) ) + (13 - ex ) PD ( a )] = 0, 

respectively, entail an optimum when not taking account for wage 

income. 
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Expression PG(a) = zo(a) + PE(a) + PD(a) represents the firm's total 

market value; obviously, maximization of the market value of a firm 

produces a solution to the above stated J..ncLi..vJ..duae maximization problem 

if the individual in question holds equal shares in equity and debt 

('proportional financiers'). In general, the following (necessary) 

condition for an optimum holds: 

d 
ex -- PG(a) + (13 -ex) 

da [
DO_d 

da 

D 

J J qf(z,q,a)dzdq + J J zq :: 

o D 0 0 

The above condition implies that it is sufficient for maximization 

of a firm's total value to be an optimal strategy for any stakeholder 

- regardless of how his/her stake looks like - that at the maximum of 

the respective firm's total market value the probability of solvency 

and the density function within the range of insolvency do not depend 

on the decision. These conditions are, of course, met whenever default 

is completely unlikely. 

Except for the two cases just mentioned, i.e. that of 'proportional 

financiers' and of default free business, a conflict of interest 

arises whenever enhancing a firm's total market value inevitably re­

duces the market value of its debt, simultaneously. 

A conflict does not arise, however, if the firm's action is decided 

upon and honestly announced to the market before additional debt is 

incurred: in that case the supplied funds are directly paid to the 

owners resulting in total payments zo(a) +PD(a) which amounts to the 

following market price of equJ..ty: 
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as B = 0 (there is no initial endowment with debt) maximization of the 

firm's total value PG(a) is unanimously supported. 

The following measures appear to be proper means to limit potential 

conflicts of interest between owners and creditors (cf. a. o. SMITH/ 

WARNER (1979)): 

the instrument of proportional financiers 

measures guaranteeing financiers a far reaching 

protection against default via 

legal protection provided by accounting rules 

collateral 

agreement on and surveillance of negative clauses 

shortening credit terms. 

All but the first possibility that actually comes up with an elim­

ination of borrowing as a separate means of raising funds, involve 

some danger of suboptimal decisions with respect to aggregate welfare: 

there is no guarantee that maximization of the firm's total market 

value is compatible with (perfect) default protection (see HAUGEN/ 

SENBET (1981) and KUDLA (1984) for the use of options or warrants to 

eliminate incentives to impair creditors). 

3.2 The Conflict Between Owners and Managers 

A seminal paper on the issue of owner-manager-conflicts has been pub­

lished by JENSEN and MECKLING (1976). Losely following their approach 

we will analyse the conflict between managers, on the one hand, who 

hold certain stakes in a firm's equity and, on the other hand, capital 

owners who perfectly delegate decision making to managers; in a first 

attempt we assume that there is no debt incurred, yet. We consider 

the manager's wage income to reduce total payments to the owners as 

a whole, i. e. the total return to the owners in 't = 1 is 

Thus, a manager's objective function may be stated as 

h 0 ( a) + 11 ( h 1 ( a, . ) ) + Ct ( z 0 ( a) - h 0 ( a) + PE ( a) ) 



Supposing the market price of equity to reflect the manager's 

decision properly, implies: 

PE ( a) = n ( z 1 ( a , .) - h 1 ( a, . ) ) 
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If, as JENSEN and MECKLING assume, the manager is the sole proprietor 

in the jump-off state his/her objective function is (ex = 1!): 

i.e. s/he maximizes the total value of his/her firm. 

If s/he is not the sole owner, initially, we have: 

i.e. s/he maximizes a convex combination of wage income and of total 

(gross) value before deduction of wage income. This latter objective 

function reflects his/her interests immediately after having sold 

off a part of his/her stake being a hundred per cent owner up to that 

point in time. Comparing the two objective function shows that there 

is an incentive to change the initial policy of maximizing the firm's 

total market value after having sold off a part of the firm's equity. 

Contracting for a wage scheme 

h (a) 
o 'Y • z 0 ( a) and h 1 ( a , .) = 'Y. z 1 ( a , . ) (for some 'Y > 0) 

seems to be a promising way to eliminate this incentive that, obvious­

ly, must result in a reduction of the initial market value if it is 

anticipated by external owners. The resulting conformity of interests 

is, however, unstable as the following consideration will show: 

It should be accounted for the manager who is entitled with dis­

pository power, to be able to enhance his/her income above the 

contractually agreed level by perk consumption (underhand with-
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drawals, shirking); in this case his/her total wage income consists 

of a contractually fixed part (h~(a) ,h~(a,.)) and an amount 

(c~(a) ,c~(a,.)) obtained by perk consumption. Disguised perk con­

sumption will, however, only be successful if it is practised during 

the respective accounting period by reducing the volume of capital 

expenditures little by little, rather than by a withdrawal from gross 

revenues at T = 1. Thus it seems reasonable to take into account that 

the gross profit, by itself, will be affected by perk consumption: 

Now the manager's objective function reads: 

--> max! 

Again, it is seen very clearly that a solely owning manager (Ci = 1 ! ) 

will maximize the firm's total value; particularly, s/he won't give 

way to the illicit practice of perk consumption, provided his/her 

decisions are anticipated by the market early enough. But as soon as 

s/he hM sold off a part of his/her business his/her concern will 

change: the relevance of firm's gross market value will be restricted 

to Ci per cent of it (from that on) whereas the sum of contractually 

agreed upon income and perk consumption will gain a 1 - Ci per cent 

relevance. Contractually relating his/her wage income to the firm's 

gross profits, however, yields the following objective function: 

In contrast, the objective function of the external owners may be 

written as 

or, adJusting for the compensation scheme: 



The potential conflict of interest between the manager and external 

owners (having no dispository power) due to the possibility of perk 

cousumption is evident: although c.p. both of them prefer a higher 

gross market value of the firm to a lower one a manager will not 

ignore that he is able to benefit from perk consumption at the cost 

of the external owners. They clearly prefer zero perk consumption 

whereas a manager's attitude is ambivalent in that he must settle a 

trade~off between income enhancement via perk consumption and a 

thereby induced income shortening via reduced market'value; the 

manager's relative preference for perk consumption may be evaluated 

as: 

1 - CI. 1 - CI. 

1-Cl.+CI.+'Y(1-CI. + 'Y (1 - CI.) 

It will be stronger the smaller the manager's stake in equity will 

be. 

A first step in limiting the conflict of interest between a manager 

and the external owners is the agreement on a success-oriented com­

pensation scheme; any remaining disharmonies due to the possibility 

of perk consumption may be dealt with in terms of appropriate con-

tractual arrangements (limitation of permissible dispositions) and 
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adequate auditing. It should be recognized that the limitation of 

competences as well as auditing is costly, directly, or in that it 

may give rise to suboptimal decisions. These effects should be bal­

anced against the advantages of delegating decision making. Further­

more, another related potential source of conflict deserves recog­

nition: a manager's incentive for perk consumption becomes stronger 

the more he reduces his share in total equity, thus is may prove 

reasonable to stipulate by contract that he is bound to hold no less 

than a particular share in the equity of the firm. As a consequence 

of Assumption 5 which ensures the possibility to reproduce all the 

the cash-flows that may be generated by any combination of claims on 

the respective firm ('spanning'), such a stipulation does not cause 

welfare losses in our setting; the only effect is reducing the 

manager's possibilities to reach a position which gives rise to in­

creasing incentives for perk consumption (FAMA (1980) focuses on 

disciplining effects of a market for management services with respect 

to manager's behaviour). 
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3.3 The Relation Between Managers, Owners, and Creditors 

Finally we will conciliate the thus far separately considered cases 

of owner-creditor and owner-manager conflict. 

Denote by 

* p z, (a ,c ,.) 

h* 
'[ 

the gross cash-flow after deduction of 

the manager's perk consumption 

the contractually agreed upon wage income 

of the manager ('[ = 0, , ) 

p 
c 

'[ 
the amount of the manager's perk consumption 

f( a ,c P , . ) the cash-flow received by the creditors. 

The owners receive the following payments 

and 

e (a): 
o 

Zo ( a) - h * ( a) - c P 
o 0 

in '[ = 0 

in T 

A manager who has not lent any money to his/her firm pursues the 

following objective function: 

--> max! 

where a is his/her initial share in the respective firm's equity. 

The objective function of the external owners may be summarized 

as: 

--> max! 
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Besides the owners the creditors are also affected by the manager's 

incentive for perk consumption to the extent that the probability of 

default increases and the total value of assets in case of insolvency 

is reduced. In addition, the incentive to take actions designed to 

maximize the market value of equity at the cost of the creditors' 

claims - which emerges from the, at least partial, coincidence of 

management and ownership - will generally also do them harm. Thus, 

we have a conflict between insiders (managers) and outsiders (external 

owners and creditors) on one hand, and a conflict between owners and 

creditors on the other hand. 

Reducing the potential for conflict seems possible by the following 

compensation scheme: 

h*(a) 
o 

In consequence, the manager's objective function becomes: 

- om(f(a,cP ,.)) --> max! 

whereas the owners prefer according to: 

The manager's and the owners' concerns would be, now, in full harmony 

if not reducing his/her share in equity would produce stronger in­

centives for the manager to enhance his/her perk consumption and 

weaker incentives to increase the market value of equity at the cost 

of the creditors. 

Taking into account that there may be reasons not to allow a manager 

to specialize to holding some share in the e.quA.tlj of his/her firm we 

may restate his objective function as follows 

(0. - B ) II ( f ( a ,cP , • ) ) --> max! 



198 

wheLe 8 indicates his/her share in the firm's total debt. 

Now there are two strategies to eliminate the incentive to impair 

the creditors for the owners' sake: 

not to allow the manager to buy any of his firm's 

securi ties (et = 8 = 0) , 

prescribing proportional participation (et=8) by contract. 

Supposed that there are effective control_mechanisms to ensure 

contract enforcement, in both cases the manager's objective function 

reduces to: 

which results in an actual elimination of the incentive to impair 

the creditors. The incentive for perk consumption is, however, very 

strong in case of et = 0, thus imposing costs on all external parties 

concerned: therefore, restricting and controlling perk consumption 

requires special attention in this case. Appropriate measures have 

been discussed above in the section separately dealing with the 

manager-owner conflict. However, urging the manager to hold a share 

of the firm's total debt (et = 8 # 0) reduces the effectiveness of the 

creditors' claim that their demands should be met prior to those of 

other parties concerned. In this case the manager acts as an equally 

treated creditor by him/herself. In case the (normal) creditors stipu­

late me-first rules (or other protection mechanisms) they are likely 

to destroy the incentive effect related to the manager being a credi­

tor. 

4. Concluding Remarks and Some Topics for Future Research 

This paper provided an approach to quantify the concerns of the 

different parties having stakes in a business activity, in terms of 

the implied consumption opportunities; it outlined inherent poten­

tials for conflict and presents possible strategies to resolve the 

complex problem. We showed that the market value of the inltial endow­

ment with financial assets and labour contracts may be regarded as 

an indicator that allows for preference independent ordering of the 

desirability of implied consumption opportunity sets under particular 

assumptions on how financial markets work and which allocative fea-
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tures they have. Thus the market value of the initial endowment can 

be used as objective function serving as the basis for a quantitative 

analysis of the wellknown conflicts between owners and creditors, and 

managers and owners, respectively. This analysis particularly revealed 

the importance of an appropriate designed wage scheme for harmonizing 

the interests of managers and owners. A fully satisfactory solution 

for all the parties concerned seems however difficult to design be­

cause of a manager's incentive to imp~ir both owners and creditors. 

However, on a second view it becomes evident that the assumption 

justifying the maximization of the market value of the initial endow­

ment - in particular the 'spanning' assumptions - presume that all 

stakeholders know the entrepreneurial action to be taken, in advance. 

This ensures, on the one hand, that the market prices of the respect­

ive financial assets properly reflect the expected consequences and, 

on the other hand, that the hedging portfolios, needed for separation, 

can actually be established. This is not compatible with the realistic 

guess that there usually ~ earlier and more detailed information on 

corporate policy and its consequences for insiders. The fact that 

one should not expect to obtain separation results in such an economic 

environment since they require perfect information on corporate policy 

on the part of all stakeholders, causes serious problems in formu­

lating the different involved parties' objective functions and thus 

casts considerable doubt on the applicability of approaches dealing 

with asymmetrical information by means of maximization of market 

values (cf.: among others MYERS/MAJLUF (1984)). 

5. Appendices 

5.1 Appendix I: On the Mathematical Structure of Consumption 

Opportunity Sets 

The definition of consumption opportunity sets suggests constructing 

the following mapping 6a 

6 : lRm+3 
a --> 

with 



200 

obviously e a is a linear mapping for each a the image of which, 1m ea' 

is a linear subspace of JR x Xn . Now t,he consumption opportuni ty set 

may formally be defined as follows: 

C(a;a,l3,y,x) 

Thus,the term in square brackets represents a linear manifold con­

sisting of the linear subspace 1m ea displaced by the vector in the inner 

brackets. It should be recognized that the image 1m ea does not depend 

on the initial endowment of the respective individual. The first term 

in square brackets indicates how the consumption possibilities depend 

on the initial endowment. 1R+ x Xnrepresents a non-negativity con­

straint in period T= O. The following simple consideration may be 

helpful. Look at Figure 1 in the body of the paper; the straight line 

in the (co ,c 1 )-diagram represents the image of ea shifted by the in­

itial endowment as given by the vector in inner brackets; the broken 

line marks the section contradicting to the non-negativity constraint 

for co' 

with H( a) (
h (a) ) 

h~ {", . I 

denoting the initial endowment 

with respect to the wage lncome, and I(a) = 0 (
a (z + PEl + 13PD+ p.y+ X) 

o 
denoting the initial endowment with financial assets, we have 

This is a convex set. By a no-arbitrage condition (cf. WILHELM (1985)) 

this set must not intersect the following set 

+ H(a) + I(a) + JR x Xn 

except for the point H (a) + I (a). This latter set is convex as well. 

Now there exists as separating hyperplane which separates C(a;a,l3,y,x) 

from H(a) + I(a) + JR+ x Xn . This hyperplane defines one possible version 

of the positive price functional R having the above-mentioned repr~en­

tation by a positive (stochastic) discount factor q. 



5.2 Appendix II: Proof of Separation I 

The consumption opportunity set may be written as 

For a proof of the first part of the separation result it is suffi­

cient to show that 1m Sa does not depend on corporate policy. Let be 

C) Om sa' i. e. 

n n n n 
v - CY. PE - e PD - p. y - x 

By Assumption 5 we conclude: 

w 

Z { n a an a n} R n 
• CY. YE + ~ YD + Y + ·x 

Using Assumption 2 and 3 we get: 

where Z,R and P do not depend on a. We construct the mapping 

S 

by 

S (y *, x*) ( 
Py * - x * ) 

:y' + R " 

From what we have just derived we immediately see 1m Sa 1m S . 

The second part of assertion may be concluded as follows: assume 

H(a) = H(b) but I(A) < I(b) to hold and let further be 
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We choose 

( 

c (a) ) 

c ~ a, .) 

therefore getting 

which implies that the condition co(b) ~ 0 is met, thus the con­

sumption opportunity set attached to b dominates that one attached 

to a. 

5.3 Appendix III: Proof of Separation II 

The following holds true with respect to any consumption opportunity 

set. 

C ( a; 0., 8 , y , x ) [H(a) + I(a) + 1m e] n JR+ x ~ 

We consider 

H( a) + 1m e {C:J + ,(y+/I 

{C.~~) + 
* *) I * m * } e(y,x y EJR ,x OR 

{(
ho(a)) (_Py*_x*) I * m * } 

+ Y E JR ,x EIR 

Z • ya ZY* +R .x* 
A 
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Of course we have 

1m e 

Therefore H (a) + 1m e = n (H (a) ) + 1m e holds meaning that the consumption 

opportunity set depends on corporate policy only via 

h 0 ( a) + n ( h 1 ( a, . )) + CY.( z 0 ( a) + PE) + f3 PD + P • Y + x 

Thus we have proved the first part of Separation II, the proof of the 

second part proceeds in the same way as for Separation I. 
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Section 4 Financial Contracting and Dividends 

Signalling and Market Behavior 

Andreas Gruber 

Summary: This paper represents and examines a model which shows 

possible effects of heterogeneous expectations on the price level 

of a share on a stock exchange. It will be shown that market 
prices free of arbitrage can be higher than the present values 

of expected future dividend payments of all investors. This 

result is based on the assumption that some investors signal 

their expectations to inform other investors. Motivational rea­

sons for these signals are investigated: There are cases with 

strong arguments for signalling in theory and practice. Finally 

it is shown that investors are generally motivated to advice other 

investors only if either their own transactions have already been 

executed or these advices are not free of charge. 
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1. Introduction 

There are two procedures for predicting future stock prices in prac­

tice: The fundamental dnd the technical analysis. This paper reviews 

a generalization of both strategies. Assuming heterogeneous expec­

tations Harrison and Kreps (1978) developed a formal model which in­

cludes expectations of other investors in the investment strategies. 

Although this HK-model is not very useful for real investments be­

cause there will be problems in getting the necessary information, 

it gives some interesting insights into the psychology of the market. 

The basic idea is not new. Keynes indicated with his view of a beauty 

contest, that assets won't be valued only by known or expected funda­

mental factors, but also indirectly by the expectation "what average 

opinion expects average o~inion to be" (Keynes (1936), p. 156). 

The paper has four parts. Section 2 is a review of the Harrison-Kreps­

model. In the HK-model every investor estimates the value of a share 

as discounted rate of all expected payments including dividends and 

the selling price. Prices are endogenous, and it is assumed initially 

that investors send signals about their own subjective expectations 

on future dividends of the inspected stock. With these signals, in­

vestors are able to consider opportunities to sale in their calcu­

lations. Orosel (1985a) calls this the keynesian approach. The anti­

thesis to this is the neoclassical or standard approach: Stock prices 

are determined by the expected stream of future dividends only. If 

expectations are homogeneous, these two views are identical. 

Section 3 examines the main assumption of the HK-model: All investors 

signal their expectations on future dividends to inform other in­

vestors, so that they are able to use them in their investment strat­

egies. A surprising result is shown: This assumption is not restric­

tive. Investors really are motivated to signal their expectations. 

In section 4 it is shown that this motivation does not hold if other 

investors are able to take these expectations over and copy the sig­

nalled strategy. In general investors are only motivated to advice 

other investors, if these recommendations are not free of charge or 

if the adviser has already executed the recommended transactions for 

himself. 



2. A Review of the Harrison-Kreps-Model 

2.1 Assumptions 

The following assumptions are necessary for the model which shows 

the effects of the keynesian strategy on the market price. Some of 

these assumptions will be modified later. 

(Ai) The market for a single stock will be investigated. Trading 

takes place only at a discrete sequence of time t E IDo' 
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(A2) Each stock yields dividends d t ~ 0 in every period t (=[t-l,t)). 

The dividend for period t will be announced and paid right 

before trading at t. 

(A3) Ex ante dividends are understood as a random process 

~ is the set of all relevant events w, which could influence the 

dividend payments, for example earnings, productivity, plans 

in the future, economic state, rate of exchange etc. 

(A4) Every investor has his own subjective distribution function for 

the exogenously determined random process {dt }. Investors with 

the same distribution function are summarized in classes. There 

are only two distinct investor classes I and J. 

Assumption (A4) states that trading investors have no influence on 

the performance of the corporation or the dividend payments. In 

some corporations there are a few stockholders having a major-

ity in the annual general meeting. They do not influence the 

market price of the shares directly because they keep their invest­

ments constant. Thus the market price is determined by the trading 

of investors who have no influence on the performance of the corpo­

ration. 

The expectations of investors on future dividend payments depend on 

information about the performance of the corporation. We assume for 

simplification: 
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(AS) The only information investors use to calculate the expected 

dividend payment of period t is the dividend payment of the 

preceding period t-1. 

All relevant information for the valuation of the performance of the 

corporation is reflected by the dividend payment in the corresponding 

period. Harrison and Kreps (1978) argue that there is no difficulty 

in defining information as a random vector, the realizations of 

which determine the dividends in a definite matter. It is important 

that all these data become public only after investors are trading 

in the corresponding period: Investors don't have any information 

on the performance of the corporation in the current period, but 

the have all relevant information (fundamental facts, past stock 

prices) on it in preceding periods. This homogeneous information 

will lead to heterogeneous expectations by evaluating them differ­

ently. 

(A6) All investors are risk-neutral. They are maximizing the pre­

sent value of their expected payments from the shares. Future 

payments are discounted by q-1 per period. 

(A7) The organisation of the market is: All investors come together 

at one place, the stock exchange. An auctioneer (the stock­

broker) collects all orders publicly and, when no more orders 

are given, sets up a price, so that the turnover of shares is 

the highest possible. Investors are allowed to cancel their 

orders before rate fixing. 

(AB) There are no transaction costs. 

(A9) The supply of shares is assumed to be constant. 

(A10) Short sales are not permitted. 

(All) Every investor signals his own SUbjective distribution function 

about future dividends. These signals are free of charge. 

Therefore every investor knows the expectations and strategies of 

all other investors. 

(A12) All these probability distributions are time independent. 

There are no learning skills. 



(A13) There are no monetary restrictions on the investor classes. 

(A14) There is competition between the different investor classes 

and within each class. 

With these assumptions it is easy to give a first statement about 

the market value of a share. 

Lemma 1: In each state dt this class of investors is buying all the 

shares which assigns the highest value to them. The market 

price Pt is equal to the present value of the future re­

turns of a share expected by this class of investors. 
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The reason is: No investor can buy shares for a lower price because 

the market is organized similar to an auction (A7). The market price 

will be forced up because of internal competition in each class (A14) 

and unrestricted budgets (A13). 

In contradiction to some of these assumptions in reality there are 

many more than two investor classes in a stock market. In addition 

budgets are restricted. Including these more general assumptions 

in the model the qualitative results would stay the same without 

reservation. But the theory would be much more .complicated, because 

it would be necessary to calculate the market price on the basis of 

an additional equilibrium concept, which depends on the expectations 

of all investors and the corresponding budgets. 

2.2 The Price Process 

Lemma 1 is the starting point for further analysis. First of all it 

is necessary to specify this statement on the market price. Since 

the decisions of investors are based on rationality (A6), the only 

question is: How can investors estimate the present value of the 

payments from a share. On the basis of their own distribution func­

tion it is easy for them to compute discounted values of expected 

dividends. Additionally they have to consider a selling strategy, 

which includes the estimation of the selling-price and the timing 

of the sale. Selling strategies depend on buying strategies of other 

investors. These depend on their expectation about the trend of 

prices, i.e. on their own selling strategies. 
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The analysis to solve this dilemma is split up in two parts. 

First a desirable price scheme, a sequence of prices {Pt}' will be 

stated, dicussed and then simplified. Then it will be shown that it 

is for investors possible to compute these prices ex ante: In­

vestors have all the information they need for their investments. 

In this context a price scheme, which is free of arbitrage (over 

time) for all investors, is desirable. This condition guarantees 

that no investor is motivated to cause transactions which would 

change at least one price in the price scheme. 

Lemma 2: A price scheme {Pt} is free of arbitrage for all investors, 

if and only if 

for all t, dtE ]No' (1) 

The reason is: Both investor classes value a share as the sum of 

dicounted expected dividend disbursements before selling the share 

in T plus the discounted expected selling-price. For this every in­

vestor has to estimate his optimal selling time T. Using Lemma 1 the 

market price is the maximum of these present values. If the market 

price would be less (or greater) at least one investor could get 

positive returns by arbitrage. 

Harrison/Kreps (1978) simplified condition (1): 

Theorem 1: Condition (1) is equivalent to 

for all t, d t E No' (2) 

The reason is: Investing in condition (1) fulfilling shares is a 

fair game for all t E ]No' The price reflects always all available 

information. Therefore in (2) the estimated market price Pt+1 in­

cludes all expectations about future dividends and market prices. 

A further investigation of future prices can't improve the invest­

ment decision. 
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The formal proof introduces the prices Pt as submartingales; T is 

a stopping time. Then Doob's optional sampling theorem is used 

(Harrison/Kreps (1978), p. 330). Another way to proof this theorem 

could be based on an idea of Samuelson (1965). Using a similar 

approach he showed that properly anticipated prices fluctuate ran­

domly. The future price sequence is, subject to the axiom of ration­

al expectations, a fair game. 

The equilibrium concept in Lemma 2 and Theorem 1 can be used as a 

mark for the quality of a given price scheme. But it doesn't give 

us the possibility to compute a price scheme on the basis of the 

distribution functions. An algorithm to do this is also given by 

Harrison/Kreps (1978): 

Define o and 

(3 ) 

for all n E IN, t, d t E lNo . 

Because P~(dt) is a non-negative, monotonously increasing sequence, 

we conclude 

Now it is possible to show: 

* Theorem 2: a) {Pt} is free of arbitrage. 

b) If {Pt} is free of arbitrage, then 

Again this Theorem has it's origin in Harrison/Kreps (1978). The 

proof is also based on Doob's optional sampling theorem. 

(4 ) 

Theorem 2 asserts not only that the a priori construction of a price 

scheme free of arbitrage is possible, but also that the so construc­

ted one is minimal. This suits the careful practices of investors on 
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the stock market. However, in (A6) investors are assumed to be risk­

neutral. The reason for this is to keep the analysis easier to sur­

vey. The qualitative results would be the same with risk-averse in­

vestors. 

Non-minimal price schemes free of arbitrage are known. Remember the 

saying: 'The hausse bites the hausse'. In a hausse stock prices are 

rising not for fundamental reasons. The demand is immense only be­

cause investors expect stock prices to increase further. 

We conclude that the condition of a price scheme free of arbi-

trage is weaker than the condition of rational expectations. If 

investors are acting rationally by maximizing their expected 

payments, the price scheme will be free of arbitrage; otherwise 

at least one investor could yield profits by arbitrage. But the 

behavior of rational expectations is not required for a price 

scheme free of arbitrage. For example the price scheme {Pt} with 

Pt = 00 for all t E IDo is free of arbitrage, but it doesn't reflect 

always rational expectations. Investors proceed with rational expec­

tations in the sense of Grossman (1981), if a minimal price scheme 

free of arbitrage is given. This is not valid, when there are no 

selling possibilities known, for example because investors don't 

signal their expectations or their sUbjective distribution function 

respectively. In this case prices are fixed only by the investors 

own expectations on future dividends. This price fixing process 

meets the conditions of a Walrasian equilibrium (Grossman (1981)), 

because investors don't try to get information about the expecta­

tions of other investors from the market price. 

Prices free of arbitrage have two interesting properties: 

Corollary 1: If {Pt} is a price scheme free of arbitrage, then 

pt(dt ) 2: ES( ~ q-(k-t). did =d J 
k=t+1 k t t 

(5 ) 

for all t, dt E IDo ' 5=I,J .. 

This statement follows from Theorem 1. It says, that prices free of 

arbitrage are greater than or at least equal to the present values 

of the expected dividends of all investors. 
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Corollary 2: If investors have homogeneous expectations, then 

(6 ) 

for all t, dt E No' S=I,J. 

This Corollary follows immediately from equation (3) and Theorem 2. 

Using the minimal price scheme it shows that homogeneous expecta­

tions are special case of heterogeneous expectations. Or more gener­

ally, the neoclassical view of Orosel (1985a) is only a special case 

of his so-called keynesian view (see Section 1. Introductiont. The more 

heterogeneous expectations of investors are, the less depend their 

strategies on their own expectations on future dividends; and the 

more they depend on expected variations in the market price, i.e. 

on the expectations of all other investors. 

3. Extension and Signals 

It was assumed in (All) that all investors signal their expecta­

tions even before they use them for their own trading activities. 

It is not obvious why they should be motivated to do this. There­

fore first some qualitative arguments for signalling will be 

listed. Then we show in the model that investors really can get 

non-negative returns by signalling their expectations. Spence (1974) 

used the term 'signalling' in a slightly different context. He ar­

gued that signalling gives the possibility to split an otherwise 

pooled market.· In the HK-model, signals will not split a pooled 

market. Rather than that, they help to rais·e returns in the descibed 
two-person zero sum game. 

3.1 General Incentives for Signalling 

The following reasons for signalling the· own investment strategy 

are conceivable: 

(Il) Gain of prestige because of accurate forecasts: 

Brokers publicate sample deposits in the conviction, 

that these recommendations have outstanding returns. 
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The prestige of the broker can grow with these signals 

and so new customers can be found. 

(I2) Principal agent relations: 

Investors like to control the performance of the managers 

of their property. They advise the managers to signal 

their efforts or achieved results. 

(I3) Exchange of experience: 

Investors join investment clubs in the hope to get better 

returns from their investments when they discuss them to­

gether. 

(I4) Lower transaction costs: 

At small' stock exchanges like Stuttgart/FRG professional 

investors give their orders publicly by shouts, because 

this is easier and faster. 

(IS) Self fulfilling prophecies: 

Sometimes an investor can manage by signalling, that 

other investors copy his strategy or at least adjust 

their own strategies to this one. Usually these signals 

are sent when the corresponding transaction already are 

executed. If other investors then order similar trans­

actions, this lowers the risk of the first investment 

and helps to fulfill the prophecy. But the later the 

respective investment is done, the higher is the risk 

in it. 

(I6) Profits by market reactions: 

With additional information other investors will be able 

to reconsider their investment strategies. This might 

have reactions on market prices. Possibly the signalling 

investor can foresee these reactions and consider them 

in his investment decisions. This is similar with inven­

tives (Hirshleifer (1971)). 

Both incentives (IS) and (I6) will be examined further. 
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3.2 Signals and Expected Returns 

This section examines whether it can be possible for investors to get 

positive returns from market reactions that are induced by their own 

signals. Again, suppose that no investor will change his subjective 

distribution function on future dividend payments because of signals. 

Investors use them only for computing opportunities to sell shares. 

First a special case is represented in detail, subsequently results 

of other cases are listed. We assume instead of (All): 

(All') Investors I and J do not signal their expectations on future 
dividends. 

The point of the question is: Under which circumstances are inves­

tors of class I motivated to signal their expectations? To solve 

this, first we develop price schemes free of arbitrage for the two 

relevant cases, i.e. when nobody and when class I signals respec­

tively. Second, with these two price schemes we're able to examine 

under which conditions class I is motivated to signal because of 

higher expected returns. 

Lemma 3: If no investor signals his expectation on future dividend 

payments the price scheme {Pt} is free of arbitrage, if 

Proof: 

pt(dt ) = max ES( ~ q-(k-t). a I a =d'\ (7) 
S=I,J k=t+l k t ~ 

The investment decisions of class I and J depend on their 

own expectations regarding future dividend payments only. 

Therefore the value of a share is in t 

I~"" -(k-t) ) E L q • dk I dt =dl = : 
=t+l 

(8 ) for class I 

for class J accordingly. 

The statement (7) follows from Lemma 1. 
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Lemma 4: Assume that investors of class I only signal their expec­

tations. Then the price scheme {Pt} is free of arbitrage, 

if condition 

Proof: 

Pt (dt ) = max {EI( ~ q -(k-t) • dk I dt=dt I 
lk=t+l ) 

holds for all t, 

The investors of class J are able to compute expected 

future market prices. Hence they can include selling 

possibilities in their strategies. For that reason the 

value of a share changes for the investors of J to 

The statement follows with Lemma 1. 

( 10) 

The investors of class I will be motivated to signal their expec­

tations in the state dt , if their expected gains from signalling 

are positive or at least non-negative. Therefore their expected 

yields with and without signals have to be compared respectively. 

However, if class I would be motivated to signal, this is not 

equivalent with the fact that they really would get higher returns 

by signalling. On the one hand the realizations of dividends are a 

random process, on the other hand their subjective distribution 
function could be inappropriate to describe this process. 

Suppose we are in state d t , trading is not opened yet. There are two 

cases: 

If class I does not signal the investors of class J buy all shares 

for the price EJ(d) (This shall be also true, when the expected 

values are equal). If class I signals, the investors of J have to 

offer 

(11) 

per share because of the knowledge of a favourable selling possi­

bility in the future and because of their internal competition. If 

inequality (11) is strict and the investors of class I own at least 
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one share, they are motivated to signal because of the higher sell­

ing-price. Without signals, the investors of class J get this sur­

plus because the future selling possibility for J is given independ­

ently from the signals. If the expectations in (11) are equal, the 

signals have no influence on the market. 

If class I doesn't signal, they buy all shares for EI(d) with expec­

ted profit zero. This changes with signals from the investor class I 

only, if 

( 12) 

In this case the investors of I are motivated to send signals be­

cause of the opportunity to sell shares with profit 

(13) 

per share. 

Thus we have the following theorem. 

Theorem 3: Assume that no investor signals his subjective distribu­

tion function on future dividend payments in the HK-mode1. 

Assume further that investors use signals to calculate 

future market prices only, but not to think over or re­

vise their own subjective distribution function. 
Then every investor is motivated to signal because of 

either higher or at least equal expected returns. 

3.3 Further Results 

Analogous it is possible to show th£ following results on motivations 
for signalling: 
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starting Interior competition Interior competition 

point and no budget only in J and/or budget 

restrictions in I and J restrictions only in I 

Nobody I or J are motivated I is motivated only 

signals respectively in some cases, 

J always 

I J is motivated J is motivated 

signals 

J I is motivated I is motivated only 

signals in some cases 

Table 1: Further results on motivations for signalling 

This examination, however, could be based on a reverse formulation 

of the problem: Under which circumstances is an investor class moti­

vated to search for information about expectations of other inves­

tors? Note that this is not equivalent to the question in which 

cases a sole investor is motivated to search for private information. 

Here it was indirectly assumed that information immediately becomes 

known publicly. 

A short example will illustrate this: Suppose only one investor of a 

share demanding class has the insider information that there will be 

an excellent selling possibility in the future. Then he can buy as 
many shares as he wishes (assuming his budget is not restricted) just 

by offering a marginal higher price per share than the non-informed 

investors of his class. If he had not the information, he would 

have the same excellent selling possibility in the future. But he 

would not be able to buy the same amount of shares, because he 

would refuse to offer this higher price and therefore he would be in 

competition with other investors of his class. Not his profits per 

share, but his total profits, can grow with insider information in 

such a situation. 

Contrary to this it can be shown that it is not profitable for the whole 

investor class to search for information on the expectations of other 

investors. Since this result seems to be surprising, the reason should 

be made more clear: It any information becomes known to many investors 



the prices will reflect them immediately. This is so, because not 

only prices, but already orders reflect information. At least in the 

model, but also in reality non-informed investors have the chance to 

adjust their strategies to these orders. Therefore investors have to 

pay their entire expected value for a share, when they are in compe­

tition with other homogeneous investors. 
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These results get some support from an empirical study of Mlihlbradt 

(1978). He found that the New York Stock Exchange (NYSE) is not effi­

cient in the strong form, but it is in the semi-strong form. This 

means that the use of public information for investments on the NYSE 

doesn't help to beat the market, i.e. to get mean returns higher than 

the market average. 

3.4 Example 

This example illustrates Theorem 3. Suppose there is a corporation 

ABC, whose dividend payments always are either $ 0 or $ 10. 

Two investor classes I and J are interested in buying shares of 

ABC. The investors of I believe that the corporation follows a 

policy of constant dividends. Their probability assessments are: 

pI(dt+1=10Idt=0) =: pI(101 0) 

pI(10110) 

0.1 

0.9 

0.9 

0.1 . 

The investor class J believes, that the dividend policy of ABC is 

more flexible: 

pJ (10 I 0) 

pJ (10110) 

0.5 

0.6 

0.5 

0.4 

The discount-rate per period is assumed to be q-1 = 0.9 to reflect 

inflational tendencies. Lower rates could be used to reflect addi­

tionally risk-aversity regarding future pay-offs. 

So far, no investor is signalling his expectations on dividend pay­

ments. They are operating only on the basis of their own expectations 

on dividend payments. In this situation investors of I reconsider, 

whether it wouldn't be better for them to signal their expectations. 
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They charge somebody who knows the expectation of the other investor 

class to investigate, whether they should signal or not. This person 

compares the expected returns of class.I from investments with sig­

nalling with those without signalling. 

without signals the value of a share can be calculated for I and J 

in the following way: 

EI( l: q-(k-t) 
k=t+1 

0.9 [0.9 'EI(dIO) + 0.1· 10 + 0.1· EI (dI10)] ~32.14 

EI (dI10) = 0.9 ·[0.1 'EI(dIO) + 0.9 ·10 + 0.9· EI (dI10)] ~57.86 , 

analogously follows EJ ( d I 0) ~ 4 9 • 4 5 

The investors of J rate the shares higher than the investors of I in 

the state with no dividend payments. This is reasonable, because they 

expect the resumption of dividend payments with higher probability. 

Therefore in this state the investor class J will buy all shares, in 

the other state the investors of I will repurchase them. 

J's expected surplus per share in dt=O is 49.45 49.45 0.00 

I's profit from selling a share in dt=O is 49.45 32.14 17.31 

J's profit from selling a share in dt =10 is 57.86 50.44 7.42 

I's expected surplus per share in dt =10 is 57.86 - 57.86 0.00 

The investors of class J get an unexpected surplus of 7.42 per share 

when they sell in the state of dividend payments. Again the reason 

is the internal competition in class I. If these investors knew 

of this favourable selling possibility before buying shares in 

dt=O, they would have to consider it in their buying orders. Since 

there is internal competition in J the market price would rise, and 

this would be for the benefit of class I. 

It seems that I is able to rise it's returns by signalling at the 

cost of J. To prove this suppose that I signals his intention to buy 

all shares back in the next state" of dividend payments for a price 

of 57.86. With this, the value of a share changes for J in dt=O to: 



EJ ( d I 0) = O. 9 • [0. 5 • EJ ( d I 0) + O. 5 . 10 + O. 5 • 57 • 86] ::; 55. 52 . 

If I is signalling, then 

I'S profit from selling a share in dt=O is 

J'S profit from selling a share in dt=lO is 

55.52 - 32.14 = 23.38 

0.00 
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The investors of class I are able to get the whole former surplus 

from J by signalling. This surplus, which was 7.42, has to be dis­

counted and the random character of the payment has to be considered. 

Therefore I'S surplus by signalling is only 6.07 per share. 

The profound reason for this profit by signalling is due to heter­

ogeneous expectations even after signalling. In dt=O investors of 

class I have pessimistic expectations on the near future. The only 

honest possibility for them to raise the expectations of other in­

vestors, and therefore their own earnings by selling shares, is to 

guarantee them to buy the shares back for a good price in the next 

period with dividend payments. 

4. Switching Behavior 

4.1 Example 

The assumption (A7) has to be extended for this example, which is 

somehow contrary to the example in 3.4. 

(A7') Additional to (A7) it is valid, that a sequence of prices is 

possible in one trading period t. 

Again, there are two different investor classes I and J. In J inter­

nal competition is found, I exists only out of one investor i. If 

investor i values the shares higher than the investors in J he buys 

all shares. The price is less than his expected value of a share 

because he is in no competition with homogeneous investors. But as 

already mentioned investor i has to bear two kinds of risks (and 

chances): First the basis of his decision, his subjective distribu­

tion function, could describe the dividend process badly. And second, 

even when his distribution function is quite accurate, an unlikely 

sequence of dividend payments could harm his investments. 
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If investor i signals his expectations and if there are many other 

investors, who take them over and use them for investements by them­

selves, then investor i is able to tansfer his risky assets into 

secure ones by selling his shares. The price would equal his ex­

pected value, if these investors are also risk-neutral. 

Since investor i is assumed to be risk-neutral, the reason for his 

profits is not his signalling, but the opportunity to buy all shares 

for an advantageous prices. The sale of the assets doesn't increase 

his utility. In this context only one possibility to increase inves­

tor i's utility by signalling is thinkable: He has to convince in­

vestors of his distribution function, who have more willingness to 

take over risks. In this case these investors will value the assets 

higher than investor i, although they are using the same sUbjective 

distribution function. 

4.2 Incentives for Recommendations 

On a stock market learning skills are very difficult to achieve, be­

cause you never know, whether your subjective expectations have 

been incorrect, or whether you just had poor luck, since an unlikely 

sequence of dividend payments has occured. Shefrin/Statman (1985) 

investigated this conflict first in a formal model and compared 

their results with empirical tests. Using the Prospect Theory (see 

Kahneman!Tversky (1979)) they showed, that investors usually realize 

positive returns on investments too early, because "they want to 

hasten the feeling of pride at having chosen correctly in the past" 

(p. 782). Contrary to this they ride loosers too long, because they 

are averse to loss realizations. 

If the true present value of the dividend payments lies always be~ 

tween the investors expected present values, then investors will be 

disappointed on an average. This follows from Lemma 1: In every state 

all shares will be purchased by the most optimistic investor class 

for a price, which is higher than the value of the share. This is 

one of the reasons why investors might change their expectations or 

retire from investments in stocks. 

There are other reasons for switching behavior like recommendations 

from a broker or advices from other competent persons. Using the 



model we show, under which circumstances investors could be moti­

vated to advice oth8r investors with the intention that they copy 

their strategies. To simplify matters we assume, that these advices 

(or signals) are free of charge. 

The results and most important arguments are listed in table 2. It 

is assumed that some investors are changing from class I to class J. 

Consequences on the structure of 

the investor classes 

No change of the structure 

(budget, internal competition) 

of both classes 

J's expectations are greater 

than I's in t; less budget 

restrictions or stronger 

internal competition in J in t; 

no implications in the future 

J's expectations are less than 

I's in t; stronger budget 

restrictions or less internal 

competition in I in t; no 

implications in the future 

J's expectations are greater 

than I's in t, but less in t+l; 
stronger budget restrictions 

or less internal competition 

in I in t+l 

J's expectations are less than 

I's in t, but greater in t+l; 

less budget restrictions or 

stronger internal competition 

in J in t+l 

Implications on prices and ex­

pected profits of the former 

investors of J 

No implications 

The market price increases in 

t =) no benefits for J 

The market price decreases in 

t =) no benefits for J 

The market price decreases in 

t+l and therefore also in t -) 

no benefits for J in t+l and in 
t (because of the worse selling 

possibility in t+l) 

The market price increases in 
t+l and therefore also in t =) 

no benefits for J if they own nc 

shares before trading in t oc­

curs; but if they do so, they 

get benefits, when their gains 

from the price increase in tare 

greater than their disadvantages 

from the price decrease in t+l. 

Table 2: Consequences of recommendations 
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These are plausible results, because they support the following the­

sis: If someone is convinced of his strategy, he should not try to 

persuade other investors to order the same transactions before he 

has executed them for himself. Otherwise the whole cake must be 

divided between many hungry investors. This can be different with 

advices which are not free. 

The existence of financial newspapers, which inform about performances 

of firms and give advices on buying and selling stocks, need not 

stand in contradiction with these results. An example, which was 

reported in the 'New York Times' of May 18, 1984, illustrates this 

(Orosel (1985a)): The author of the column 'Eeard on the Street' 

in the 'Wall Street Journal' has an influence on the expectations 

of investors by publishing his investigations on the future perform­

ance of corporations. Since many readers believe these signals they 

change their expectations to be congruent with the authors ones. 

Knowing this, the author made a profit of $ 909,000.- in five months 

by predicting other's expectations and speculating "successfully on 

the basis of this prediction" (Orosel (1985a), p. 15). Similar to the 

example in 4.1 the reason for this success was the authors possibil­

ity to make transactions before (!) other investors follow him. 

5. Conclusion 

This paper investigated a new view of estimating the present value 

of shares using the expectations of other investors on future market 

prices. The following thesis are derivable from the theoretical re­

sults. 

(T1) Investors should not only spend money for information on the 

future performance of corporations, but also for information 

on the SUbjective expectations and strategies of other in­

vestors. 

With heterogeneous expectations the fundamental analysis of the 

earning power of a share is not sufficient to describe its trend 

of prices. This becomes evident by the ratings of not too big well 

known firms with growth due to conditions in the particular trade 

like 'Boss', Stuttgart. 



(T2) Portfolio investments must be managed constantly even when all 

relevant price schemes are free of arbitrage. 
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This thesis is also a consequence of heterogeneous expectations: Con­

trary to the portfolio theory it was shown in this model that there 

are states, in which it is recommendable to buy or to sell shares 

respectively. A buy-and-hold-strategy cannot be optimal. 

(T3) Market prices free of arbitrage can be greater than all inves­

tors' present values of expected dividends. 

Since it is assumed that trading is possible in all future states, 

prices do not only reflect expectations on future dividends, but also 

expectations on other investors'expectations on future market prices. 

(T4) Investors should try to investigate, whether signalling their 

expectations could have positive effects on their returns from 

investments. 

First investors would have to prove whether they are able to send 

signals which will be recognized from other investors. Contrary to 

(AID) usually the costs of signals cannot be neglected. Therefore 

signalling can be recommended only when the costs are less than the 

expected gains. Second, it won't be easy to get the necessary infor­

mation to be able to calculate the expected gains. If any, then prob­

ably only professional investors will be able to follow this strategy. 

(T5) Investors should examine constantly whether their subjective 

expectations are still sustainable. 

Usually inadequate distribution functions on future dividend payments 

result in losses. To determine the success of a strategy the achieved 

returns can be compared with the market portfolio. But it is not easy 

to reach these average returns. Using a formal model Schredelseker 

(1984a) showed that only outstanding informed investors are able to 

beat the market. Mlihlbradt (1978) supports this thesis using a dif­

ferent approach. His empirical tests on the efficiency of the NYSE 

deduced, that this stock exchange is efficient in the semi-strong 

form: Investors are not able to beat the market without any insider 

information. 
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(T6) Stock prices depend heavily on the heterogeneity of expecta­

tions of investors. The more heterogeneous they are, the higher 

the stock price can be comparatively to the yield by dividends. 

The more heterogeneous expectations of investors are, the less the 

price of a stock depends on expected dividends, and the more it de­
pends on the expectations, how other investors will value this stock 

in the future. 

The performance of the German stock exchange supports this observation: 

The stocks of corporations of the electricity industry like 'Veba' or 
'RWE' usually are dull, because the expectations of many investors 

on the future earnings of these corporations of many investors are 

alike. The yield by dividends is high, because there is no inven­

tiveness in these stocks. The yield by dividends of corporations, 

which are valued differently by many investors like 'Siemens' or 

'Boss', is much lower. Investment decisions to buy these kind of 

stocks do not depend so strongly on the expected dividends, but on 

the expectation on further increasing stock prices, i.e. on strenght­

ened future demand by other investors. 
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Dividend Policy under Asymmetric Information 

Thomas Hartmann-Wendels 

Summary: In a perfect capital market the firm's dividend policy is ir­
relevant to its market value. This theoretical result, however, is in 
sharp contrast to the observed behavior of firms. It is often argued, 
that dividend policy is used by the firm's management as an instrument 
to inform other market participants about the firm's expected future 
earnings. The potential information content of dividends is investigated 
in a signalling framework. It is shown that a signalling equilibrium 
can only exist if dividend policy is not irrelevant even without in­
formational effects. Thus a theory of optimal dividend policy under 
moral hazard is developed as a basis for the construction of dividend 
signalling models. 
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Much of the theoretical work about dividend policy was stimulat~d by 

the Miller/Modigliani (MM) irrelevance proposition (1961). While on the 

one hand the MM irrelevance result was extended to more general market 
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settings 1 , it was on the other side investigated, how this result changes, 

if some critical assumptions of the MM-model were relaxed. Assuming that 

retained earnings are taxed at a lower rate than dividends, it is opti­

mal to pay dividends only to the extent that funds are not needed for 

investment. Although such a tax system is valid for the USA and up to 

1977 also for Germany2, it happens on the other side that firms are 

paying dividends while simultaneously selling new shares. Excluding 

irrational firm behavior this evidence contradicts the theoretical re­

sult. Recent research has investigated the problem of dividend irrele­

vance under two different aspects. Motivated by the work of Jensen and 

Meckling (1976) the firm was portrayed as a collection of competing 

groups whose interests can conflict. So it was argued, that dividend 

policy is involved in the conflict of interests between stockholders 

and bondholders, because the former have incentives to transfer wealth 

from the bondholders by paying investment or debt financed dividends. 3 

Why this argument may be able to explain the existence of an optimal 

dividend policy, no clearcut results have yet been derived. 

Under the key-word "signalling-theory" other authors have tried to deal 

with the thesis that dividend policy conveys information about the man­

agement's expectations of future cash flows. While this argument has 

been known for a long time, it never had been investigated theoretically 

up to some years ago. Already MM (1961) mentioned, that dividend policy 

may not be a matter of irrelevance, if a change in the payout ratio is 

interpreted as a message, that management anticipates permanently higher 

levels of cash flows from investments. This presumption is based on 

Lintner's empirical work (1956), which showed that a lot of firms ex­
hibit a behavior of constant dividend payouts. Dividends are only in­
creased, if management is relatively certain to maintain the higher div­

idend level in the future. Given this type of management behavior, out-

Franke (1971), Hirshleifer (1974), Stiglitz (1974), Hax (1982), Haley/ 
Schall (1979); 

2 In 1977 the so called "Anrechnungsverfahren" was introduced in German 
tax law: According to this procedure taxes paid on dividends by the 
firm are credited against the personal income tax of the shareholders. 
Ignoring flotation costs dividends are preferred to retained earnings 
by all stockholders, whose personal income tax rate is below the cor­
porate income tax rate. For detailed computations including flotation 
costs see Hax (1979). 

3 See Kalay (1979), (1981), (1982) and Smith/Warner (1979). 
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side investors will interpret an increase in current dividend payout as 
a signal that management expects permanently higher levels of cash flows. 

A lot of empirical work dealed with the information content hypothesis, 

but the results are mixed: While some authors had to refute this hypo­
thesis 4 , others came to the conclusion that dividends do convey some 

information about future earnings. 5 

Applying the signalling theory, developed by Spence (1973, 1974), to 
financial markets, Ross (1977, 1978) was the first, who examined finan­
cial decisions as a signalling device. Others followed his approach and 

explained the suggested information content of dividends within a sig­
nalling framework. A characteristic feature of the signalling theory is 

the condition that information is regarded as authentic, only if the 

better informed individual has no incentive to signal fraudulently. To 
provide the appropriate incentives paying dividends must induce costs 

and/or benefits. Thus this paper concentrates on the necessity to ex­

plain the existence of dividend related costs and benefits. It is shown 
that the existence of an optimal dividend policy is a necessary, but not 
sufficient precondition for the construction of dividend signalling mod­
els. Although it is far beyond the scope of this paper to develop a 

comprehensive theory of corporate dividend policy, some contributions 

are made to the relevance of dividend policy in a world of asymmetric 
information and opportunistic behavior. Subsequently it is investigated 

how the results of such a theory can be used to explain the information 

content of dividends within a signalling framework. 

This paper is organized in the following manner: In section two the basic 
concepts of signalling theory are introduced. Section three deals with 
the existence of an optimal dividend policy. First it is shown that tax 
arguments do not provide us with the appropriate cost structure sig­
nalling theory requires. A review of the existing signalling models 
yields that the existence of an optimal dividend policy there is based 
on ad hoc arguments rather than on a well-founded theory. A theory of 

corporate dividend policy, which is based on conflicts of interests be­

tween stockholders and bondholders is developed in the second part of 

4 Watts (1973), Ang (1975), Gonedes (1978); 

5 Pettit (1972), (1976), Laub (1976), Aharony/Swary (1980), Brickley 
(1983), Patell/Wolfson (1984), and for Germany: Brandi (1977), Sah­
ling (1981); 
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section three. This is accomplished by extending Kalay's (1979, 1982) 

approaches concerning dividend constraints. The signalling effects re­
lated to the existence of an optimal dividend policy are discussed in 
section four. Section five provides a summary and some conclusions for 
further research. 

2. The Basic Concepts of Signalling Theory 

Signalling theory applies to markets, where asymmetric information pre­

vails about the quality of a product. In the case of dividend policy it 
is presumed that the firm's management is better informed about the 

firm's future cash flows than outside capital market investors. Dividend 

policy then serves as a signal that conveys information about these ex­
pectations. Outside investors will regard a signal as trustworthy, if 

they know that the management has no incentive to signal falsely. Such is 

the case, if it is too costly for a management to imitate the signalling 
behavior of a firm with a higher level of expected future cash flows. 

Therefore it is an essential feature of signalling theory that signalling 
induces costs and/or benefits 6 , which are related to the unknown true 

quality of the product, i.e. paying dividends must lead to costs and/or 
benefits, which are related to a firm's expected earnings. 

If the dividend policy is regarded as a signalling device, the market 

price of a firm's shares, reflecting the expectations of the outside 
investors, depends on the amount of dividend payment (D): 

P = prO) 

d P (D) 

d 0 

(1 ) 

> 0 

An increase in market price provide~ benefits to the stockholders. These 
benefits may also depend on the "true" level of the unknown product 
quality, i.e. on the level of future cash flows, as they are expected 

by the better informed management. The 1 evel of expected "true" cash 

flows is parameterized by 8. Thus we have for the signalling (gross-) 
benefits: 

6 Within this paper we will only deal with dissipative signalling 
structures. 



G = G(P(D),e) 

dG(p(D),e) > 0 
ap 
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( 2 ) 

In order to establish a signalling equilibrium we have to introduce sig­

nalling costs, which must depend on both, dividend payments and e, the 

unknown parameter: 

C = C(D,e) 

dC(D,e) 

dD 
> 0 

( 3 ) 

The management now determines the optimal signal, i.e. the dividend pay­

ment, that maximizes the difference of signalling benefits and signal­

ling costs. Of course this optimum depends on the equilibrium relation­

ship between P and D. Every firm j E J is characterized by the level of 

expected true cash flow e j , and {Djk!k EK} is the set of all possible 

signals for firm type j. Then we have the following first part of a de­

finition of a signalling equilibrium: 

Eve r y man age r 0 f a firm j E J s e 1 e c t s the 0 p tim a 1 s i g n a 1 (i. e. the 0 p t i -

mal dividend payment) Dj: 

( 4 ) 
for all k E K, except where Djk D~ for all j E J. 

J 

The second part of the equilibrium definition requires, that the expec­
tations of the capital market investors are fulfilled, i.e. that the 
market price of the firm's shares P(D) equals its (fictive) "true" mar­

ket value V(e,D). This "true" market value is the market price, which 
would prevail if all investors had the same information the management 

has. As this true market value may also depend on the level of the sig­

nal, we have 

aV(e,D) > 0 

ae 
and av(e,D) 2; 0 

< 
aD 

The second part of the equilibrium definition then is: 

( 5 ) 
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P (D*) 
J 

for all j EJ (6 ) 

As can be seen from (4) the manager's optimization problem includes P(D), 

whose value is determined by the expectations of the outside investors. 

In a signalling equilibrium the expectations of the outside investors 

are such, that they induce a signalling device of the better informed, 

that in turn fulfills these original expectations. Thus the expectations 

have the feature of a self-fulfilling prophecy, a feature the signalling 

models share with some rational expectations models. And indeed, the sig­

nalling equilibrium can be interpreted as a specific type of rational 

expectations equilibrium. 7 As it is known from rational expectations 

theory, there exists an infinite number of solutions for the equilibrium 

relationship D = f(G), which satisfy (4) and (6). In order to yield a 

unique solution, it is necessary to introduce an additional boundary 

condition. So it is often requested in signalling models, that the one 

with the lowest level of e does not signal, because he cannot reap any 

benefits from signalling. 

There are two necessary and sufficient conditions for a signalling equi­

librium to exist. 8 The first one requires the existence of an optimal D, 

even without signalling effects, within an interval (0,0): 

For every ej , j EJ, there exists a OJ:;:: 0, such that for all Dj >OJ 

aC(D,e) 

aD 

aG(p(D),e) ClV(e,D) > a (7) 
ap aD 

where O. is defined by the following conditions: 
J 

if 

if 

ClV(e,D) ;s a 
aD 

av (G, D) 

aD 
> a 

O. a 
J 

OJ is that value of the signal, that fulfills 
(?) as an equal ity. 

7 This point is worked out more detailed in Hartmann-Wendels (1986). 

8 See Riley (1979) for a detailed proof. 
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optimal for firm type 8., if 0 did not convey any information. Suppose 
J 

(7) is not fulfilled, then everyone will invest in 0 up to the highest 

possible value, such that 0 cannot convey any information. 

The second part of the equilibrium condition is more restrictive and 

refers to the relationship between signalling costs and signalling bene­

fits: 

a 
ae 

( 

aC(D,e) ) 

~i~o) < 0 forallej,jEJ ( 8 ) 

The numerator can be interpreted as the marginal signalling costs, and 

the denominator is the marginal benefit from an increase in market price. 

Thus (8) requires in essence, that the relationship between marginal 

signalling costs and marginal signalling benefits is negatively related 

to the value of e, i.e. to the level of expected cash flows. 

In the case of signalling benefits independent of e, (8) reduces to: 

a2 C(D,e) 

aD ae 
< 0 ( 9 ) 

Condition (9) is the known Spence-criterion, that marginal signall ing 

costs must be negatively related to e. 9 The conditions (8) or (9) re­
spectively require, that it must be unprofitable for a lowe-type to 

imitate the signalling decisions of a firm with a higher e. 

In order to apply signalling theory to the thesis of the information 
content of dividend policy, it has to be explained, why costs and bene­

fits may be connected with dividend payouts. If such costs and benefits 

do exist, then there must also exist an optimal dividend policy even in 

the absence of signalling effects. Dividend policy, therefore, can only 

be regarded as a signalling device, if dividend policy is not irrele­

vant for the firm's market value, even without signalling. This is the 

reason, why a dividend signalling model cannot be a simple extension 

9 Spence (1973), (1974). 
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of the MM irrelevance proposition, because a precondition for a signal­
ling equilibrium is, that the irrelevance proposition is not valid. 

Whereas signalling theory cannot explain the existence of an optimal 
dividend policy, signalling effects have an impact on the optimal div­

idend payout, provided an optimal dividend policy exists without signal­

ling. In the absence of signalling-effects an optimal dividend policy 

in general can be determined by the first order condition: 

ac (D, e) 
aD 

aG(p(D),e) av(e,D) 

ap aD 
( 1 0) 

In the optimum, the marginal costs of dividend payments equal the mar­

ginal benefits of a rise in firm value. The nature of the costs and/or 

benefits, associated with dividend payments, remain to be specified of 

course. 

In the signalling case it must be borne in mind, that a rise in market 

value may not only stem from a dividend payment directly, but also in­

directly via the impact of a dividend payment on the market assessed 
value of e. Therefore the first order condition for the optimal divi­
dend payout in the signalling case is: 

aG(p(D),e) aV(e,D) de + aG(p(D),e) aV(e,D) 

ap ae dD ap aD 

aC(D,s) 

aD 
( 11) 

From (11) it is obvious that the optimal dividend payment in the signal­
ling case is higher than in the no-signalling case. In a welfare econ­
omic context this result was denoted as the overproduction feature of 
signalling equilibria. 10 

10 Spence (1974). The overproduction feature of signalling equilibria 
gives rise to instability problems. Riley (1979). 
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3. Towards a Theory of Corporate Dividend Policy 

3.1. Survey of Existing Dividend Signalling Models 

Applying signalling theory to dividend policy we are now left with the 

result, that we first have to explain why dividend policy is not ir­

relevant in a world without signalling effects. 

A first reason, why dividend policy may not be irrelevant for the market 

value of a firm is the existence of taxes. If dividends are taxed at a 

higher rate than retained earnings, it is optimal to pay no dividends. 
Thus using dividends as a signalling device imposes costs, but unfor­
tunately these costs do not fulfill condition (8), i.e. they are not 

negatively related to the value of 8, as long as the tax rate rate is 

independent of the level of earnings. But as Bhattacharya (1979) has , 
shown, the existence of taxes has an impact on the equilibrium relation­

ship between D and 8. Given some other signalling costs with the appro­
priate cost structure, the optimal level of D in an equilibrium will be 

lower for every 8, if there exists a tax regime which discriminates 

dividend payments. 

In order to explain the existence of an optimal dividend policy, we may 

look, how the existing dividend signalling models resolve this problem. 

Bhattacharya (1979) assumes, that there is no frictionless access to the 

capital market, if a firm needs outside capital, because the cash flow 
does not suffice to pay the previously announced dividend. To make up 
the shortage, the firm has to accept a higher interest rate or to post­
pone or even cancel planned investments. But there is no clear justifi­
cation for this penal interest rate, and it is doubtful, whether it can 
survive in a competitive credit market. 

Applying the incentive-signalling approach of Ross (1977, 1978) to div­
idend policy Kalay (1979, 1980) assumes, that the manager's compensation 
is tied to the market price of the firm's shares, which in turn is an 

increasing function of the dividend payout. Furthermore the manager in­

curs a penalty if he cuts the dividend payment. Therefore the manager 

would never shorten the dividend payment unless he is forced to do so. 
In order to provide the manager with the proper incentives to signal 

the "true" firm value, we have to put some restrictions on dividend pay­

ments subject to the firm's cash flow. This rises the question, how we 

can justify such a dividend restriction. Why should it not be possible 
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to raise outside capital in order to make up a financial distress caused 

by a dividend payment higher than cash flows? 

The same problem arises in Heinkel's (1978) dividend signalling model. 

There it is assumed, that only shares can be issued and that the amount 

of new equity is restricted to the difference between present invest­

ment and retained earnings of the preceding period. Thus if the firm 

wants to pay dividends, it has to cut its investment program to the same 
extent. The Heinkel-model has the remarkable feature, that signalling 

costs are positively related to the firm's cash flow: a reduction of the 
investment program is more costly the higher the profitability of the 

cancelled investment projects is. Nevertheless the equilibrium condition 
(8) is satisfied, because the signalling benefits are also positively 

related with the future cash flow: The higher the future cash flows are 

assessed by the market investors, the higher is the price, at which the 

new shares can be issued, and the higher is the fraction that remains 
for the old shareholders. The value of this remaining fraction, in turn, 
is the higher, the higher are the firm's "true" expected cash flows. 

This is the reason, why the Heinkel-model cannot be extended to the case 

of debt financing. If the outstanding bonds are risky, the required rate 
of return depends only on the assessed future cash flows but not on the 
"true" expected future cash flows. Thus there is no possibility for firms 

with higher expected cash flows to keep firms with lower expected cash 

flows from imitating their signalling decisions. 

Miller and Rock (1985) avoid the problem of justifying a dividend re­

striction, in that they consider the dividend payment net off any new 
equity or debt financing. Because the capital market investors are able 
to calculate the optimal level of new investment, the net-dividend pay­
men t pro v i des t h em wi t h the "m iss i n g pie c e ,,11, i n order to de term i n e 
the level of present cash flow. As present and future earnings are as­
sumed to be positively correlated, the present dividend policy also in­
forms about the future earnings of a firm. Although the Miller/Rock­

model is not a proper signalling model but a rational expectations model, 
it can be interpreted as a signalling model. While Miller and Rock an­

alyse the information content of dividend policy under the assumption 

that a rational expectations equilibrium does exist, we have to ask in 

a signalling framework, whether such an equilibrium can survive in a 
world, where managers set false signals if they have incentives to do 

11 Miller/Rock (1985), p. 11. 
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so. Only if we can show that such adverse incentives do not exist, i.e. 

if condition (8) holds, then the rational expectations equilibrium is 

also a signalling equilibrium. The costs of a dividend payout in the 

Miller/Rock-model stem from a reduction of investments below the value 
maximizing level. In order to pay a certain amount of dividends, this 
reduction must be higher for firms with low present cash flows, so that 

signalling costs are inversely related to present earnings, which in 
turn are an indicator for future earnings. Therefore the Miller/Rock­

model can also be regarded as a signalling model. 

The preceding analysis shows, that we have to explain, why dividend pay­

ments are bounded by the firm's earnings. Otherwise it would always be 

possible to pay a large amount of dividends by ralslng new capital 

through the issuance of new shares or bonds at the same time, without 

incurring any loss in market value. In such a world the dividend policy 

could not be used as an informational instrument with respect to the 
future prospects of a firm. 

It is well known, that financing decisions may not be a matter of ir­

relevance, if we do not assume firm value maximizing behavior, but allow 

agents to pursue their own interests at the expense of others. Especial­
ly dividend policy can be used to shift wealth from the bondholders to 

the stockholders, if the outstanding bonds are risky, and the dividend 

payment is financed by a new debt issue or reduced investment. In order 
to avoid such a wealth transfer, stockholders and bondholders have in- . 
centives to impose constraints on the firm's ability to pay debt or in­

vestment financed dividends. 

The nature of the typical dividend constraint is examined in Kalay (1979, 
1982). There it is stated, that the dividend constraint is in essence 
a minimum investment restriction and in John and Kalay (1982) the im­
pact of such a restriction on the investment behavior of a levered firm 
is examined for a given amount of outstanding debt. But it is evident 
that the debt induced dividend constraint will influence the firm's in­

itial decision to issue bonds. As a consequence investment and financ­

ing decisions are no longer independent but have to be determined si­
multaneously. 

As we have to explain the existence of an optimal dividend policy in 
order to construct a dividend signalling model, it is not sufficient 

to prove the mere existence of such an optimum, but, in addition, we 
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must investigate, how this optimum can be determined and how it depends 
on the unknown parameter, i. e. the expected future earnings. Only if 
it is possible to specify this relationship, we can state, whether a 
deviation from this optimum for signalling purposes will induce costs 
with the proper cost structure, i.e. signalling costs, which fulfill 
condition (8) or (9) respectively. 

In the following section we will determine an optimal dividend policy 

in a world of moral hazard. As we are only concerned with debt and in­
vestment financed dividends, the optimal dividend policy is specified 
only net off the proceeds of a new equity issue. Otherwise we, in ad­
dition, had to examine the firm's ability to pay equity financed divi­
dends, a task, we will not pursue within this paper. 

3.2. Corporate Dividend Policy in a Moral Hazard Scenario 

3.2.1. Investment Decisions and Debt Financing 

In this section a one period model of a levered firm's investment be­
havior is developed. At time 0 the firm invests an arbitrarily divisible 
amount ,I, in an investment opportunity yielding revenues at the end of 
the first period according to the stochastic production function elf(1+£). 
The parameter e measures the firm's profitability and E is a random var­
iable, which is equally distributed over the interval (-a,a). In order 
to restrict the conflict of interests to stock- and bondholders, we as­
sume, a ~ 1. Thus the investment cannot result in a loss that surmounts 
the initial investment. 

The strong concavity of the production function implies that the firm 
cannot invest arbitrary amounts at the market rate of interests. This 
opportunity is not feasible for the firm, if the revenues of an invest­
ment are taxed at a higher rate for firms than for private investors. 

At t = 0 the firm has raised an amount of equity S and of debt B. At the 
end of the first period the firm has to pay back principal and interests, 
B(1 + r b). The interest rate of debt is rb and for equity r e , which are 

assumed to be exogenously given for the moment. For the ease of analyt­
ical tractability we furthermore assume risk neutral stockholders and 
bondholders. At t = 0 the management, which acts by assumption in the 
stockholders' interest decides how to devide the available amount of 
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program, which maximizes the stockholders' wealth is determined by 

241 

max Z = -I + B + 5 +_1_ E{elf(1+£) - Min{elf(1+E); B(1+rb)}} 
1 +r e 

( 12) 

where E{·} is the stockholders' expected liquidation revenue at t = 1. 

As the production function is distributed in a finite interval, we have 
to distinguish three different cases: 

( 1 ) -I +B+5+_1_ 
1 +re 

(elr - B(1+rb)) 

if elr(1-a) f; B(1+r b) 

( 2 ) -I + B + 5 +~ elr (1 + a _ B(1+rb ))2 
1+r 4a elr 

max Z ( 1 3 ) 

if elr(1-a) < B(1+r b) ~ elr(1+a) 

( 3 ) -I + B + 5 

if elr(1+a) < B(1+rb) 

The term (1) is relevant for such values of I and B(1+r b), that the cre­
dit is riskless. The stockholders' wealth maximizing investment program 
(IS) then is: 

1* ( 14) 

It is well known that there exists no conflict of interests between 
stockholders and bondholders if the outstanding bonds are riskless, 
because the stockholders then have to bear the whole risk of the in­

vestment alone. Therefore IS(1) equals the firm value maximizing in­
vestment program 1*. 

The expression (13 - 2) applies to cases, where the outstanding bonds 

are risky, but there is still a positive probability that the whole 
debt may be paid off. The first order condition for the stockholders' 
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wealth maximizing investment program 15(2) is 

( 1 5) 

and the second order condition 

( 16 ) 

Furthermore the relationship 85(2) < 8* is valid. The investment volume 

that maximizes shareholders' wealth is smaller than the firm value max­

imizing investment volume, if the firm has risky bonds outstanding. 12 

From (15) it is evident that 15(2) now depends on B(1+r b). Differenti­
ating with respect to B(1+r b ) we get 

d I 
< a ( 17) 

for 4B(1+r b ) > I, and the denominator is by assumption negative. 

From (17) we see, that 15(2) is the sm~ller, the higher the principal 

and interest payment is. 

Differentiating with respect to 8 

dI 
d8 

82I(1+a)2 + (B(1+rb))2 

8((B(1+r b ))2 - 82(1+a)2) 
> a 

shows us that 15(2) is increasing in the profitability parameter 

If it is impossible to pay back interest and principal completely, 

(18 ) 

12 For a detailed investiqation and formal analysis of this issue see 
Hartmann-Wendels (1986). The underinvestment problem is also inves­
tigated by Myers (1977). 
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(13-3) is the relevant part of the stockholders' objective function. Be-

cause 

az 
a I 

-1 (19 ) 

it is evident that nothing will be invested in this case, because it 

would only reduce the dividend payout at t=O without increasing the liq­

uidation value at t=1. 

3.2.2. Dividend Constraints and Stockholder - Bondholder Conflict 

Up to this point we have investigated the investment behavior of a le­

vered firm for a given amount of outstanding debt and a given nominal 

rate of interest. Rational bondholders will attribute to the management 

those actions which are in the stockholders' interest. Bondholders, 

therefore,will pay into the firm in accord with these forecasts. Hence, 

as it is shown in Jensen/Meckling (1976), it is the shareholders, who 

have to bear the consequences of any expected wealth transfer, and it 

is in their interest to constrain their ability to pay investment or 

debt financed dividends. So we will now investigate the impact of a div­

idend constraint on the investment behavior of a levered firm. 

Kalay (1979, 1982) examines bond indentures and concludes that the typ­

ical dividend restriction has the form: 

t 
{a, I 

1 = a 

GT earnings of period T 

y, F: constants 

The most important features of this dividend restriction are: 

(2 0) 

- The firm is not forced to pay a "negative dividend", i.e. to sell new 

shares. 

- The dividend constraint is cumulative, so that the firm's ability to 

pay dividends depends on the dividends paid in preceding periods. 

- Only investment and debt financed dividends are constrained, whereas 

proceeds from the sale of new shares and to a certain degree retained 
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earnings are allowed to be paid out. 

- The dividend restriction is in essence a minimum invpstment commitment. 

In order to see this we a~ply the cash flow identity: 

(21 ) 

The left hand side represents the inflows, consisting of earnings (G T ), 

depreciation (Dep ), proceeds from the sale of assets (L ), shares (S ), 
T T T 

and bonds (B ). The right hand side represents the outflows of a period 
T 

as the sum of (gross) dividends (D ), investment (I ), and repayment of 
T T 

debt (P ). Cumulating (21) over t periods and substituting in (20) for 
T 

DT , we get the minimum investment commitment for the case that the firm 
is able to pay a positive dividend: 

(22 ) 

The left hand side of (22) is the cumulative net investment, which must 
surmount the cumulative sum consisting of that portion of the earnings 
that has to be retained and of the net proceeds of new bonds less the 
initial fund F. 

In the one period case under the assumption, y=1, (22) reduces to: 

(23) 

For the ease of tractability we will use (23) in the form 13. 

(24) 

3.2.3. Optimal Investment Policy under a Dividend Constraint 

For a given amount of debt, John and Kalay (1982) examine the impact of 
a dividend or minimum investment restriction, respectively, on the cor­
porate investment behavior. But if the issuance of new debt imposes a 

13 In Kalay's sample y has the value 1 for 106 out of 128 bond inden­
tures, and the mean was 0.95. On average 68.2% ( =1.47) of the amount 
of debt financing had to be invested. Kalay (1982), p. 217-218 
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minimum investment restriction on the firm, the stockholders will take 
this into consideration when they decide upon debt financing. Thus the 

optimal investment and debt financing level has to be determined simul­

taneously. 

At this point it is necessary to explain, why a firm issues debt although 
this induces adverse incentives which impose agency costs on the stock­
holders. In order to rationalize debt financing it will be assumed that 
the costs of debt financing are lower than of equity financing, probably 
because interests are tax deductable. The bondholders, knowing this, ex­
pect the firm to raise as much debt as is possible for a given amount 
of planed investment so that the firm's feasibility to issue bonds will 
be completely exhausted. Furthermore we will assume that debt financing 
is restricted such that the complete repayment of principal and interests 
never becomes impossible. 

Given risk neutral behavior and assuming a competitive bond market the 
bondholders will require a nominal interest rate (1+r b(B)), such that 
the firm's expected payment of principal and interests yields a return 
at the risk free rate (r bs ): 

if slT(1-a) > B(1 + rb(B)) 

B(1 + rb(Bl} 
a 
f dE: + 
B 2a 2a 

if SIT(1-a) ~ B(1 + rb(Bl} 

and B (1 + rb s ) ~ sIT 

B 
B(1 + rb(B)) _ 1 

sIT 

B 
f slT( 1 + E) dE: ( 25 ) 

-a 

Solving (25) for (1 + rb(Bl) shows that the required nominal rate of in­

terest depends on the firm's expected investment behavior: 
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b 1 + r (B) 

if elT(1-a) > B(1 + rb(B)) 

e ~ (1 + a) _ 2 -I a eBIT (e ~ - (1 + r b s )) 

if elT(1-a) ;0 B(1 +rb(B)) 

and B(1 + r bs ) ;0 elT 

( 26 ) 

Assuming that it is optimal for the stockholders to exhaust the minimum 

investment restriction completely, (24) will be fulfilled as an equality 

and we have: 

B 
a 

(27) 

Substituting (27) in (26) we can express (1 + rb(B)) as a function of the 

expected investment program: 

if elr(1-a) > B(1 + rb(B)) 

1 + rb ( I ) e (1 + a ) - 2 a e2 ae(1+r bs ) 

air a2 1 air 

if elr(1-a) ;0 B(1 ... rb(B)) 

and B( 1 + r bs ) ;0 elr 

Substituting (27) and (28) in the objective function (12) yields: 

ma x {Z 
I 

The stockholders' wealth maximizing investment program is 

1* 
S 

(28 ) 

( 29) 

(30) 
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and is independent, whether the outstanding bonds are risky or not. 

Whether this is the case depends only on the parameter values of a, a, 

r e , and r bs , given the investment program IS. The optimal investment 

pro g ram, de t e r min e d by (3 0 ), i s not 0 n 1 y the s to c k h old e r s I we a 1 t h m a x -

imizing investment program, but it is also the firm value maximizing 
investment volume subject to a dividend constraint. This result expres­

ses the well known fact that the first best solution can be achieved if 
the conflict of interests can be settled without incurring any trans­

action costs. 14 

The optimal amount of debt financing then is: 

B* (31 ) 

Assuming the outstanding bonds to be risky an amount of debt, B < aI S' 
would transfer wealth from the stockholders to the bondholders, because 

the riskiness of the bonds is lower than has been assessed by the bond­
holders at the time of contracting. Furthermore the stockholders would 
forego some of the tax advantages of debt financing. 

The expected dividend of period t, immediately before the realization 

of E is known but after the new investment program has been determined 
is given by: 

In (32) D~ is a dividend net off new equity. Assuming 8t - 1 
and inserting (28), (30), and (31) in (32) yields: 

8, 

(33 ) 

As I* is an increasing function of 8 and as the term in brackets is 

positive, D~ is also increasing in the profitability parameter 8. 

4. Signalling under a Theory of Optimal Dividend Policy 

Using the results of the preceding analysis for the construction of a 

14 This is the essential content of the Coase-theorem. Coase (1960). 
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dividend signalling model, we assume that all firms face the same type 

of production function and that the parameter values of a, a, r e , and 

r bs are common knowledge. The firms differ only in the value of e, which 

is known only to insiders, i.e. to the management of a firm and for the 

moment also to the bondholders. A signalling equilibrium is only viable 

if it is too costly for a firm with a lowe to mimic the dividend pay­

ment of a firm with a higher e. Assuming a> 1, the firm has to extend 

the investment level beyond 1* in order to pay a higher dividend. 15 

Substituting D(1/a-1) for I in (29) and differentiating with respect 

to D yields: 

a -

~ ~ = _ dC(D,e) 

V(a-1)D dD 
(34) 

Changing sign, (34) can be interpreted as signalling costs. Differenti­

ating (34) with respect to 8, shows that the cost structure fulfills the 

equilibrium condition (9): 

(35) 

While in the no-signalling case the optimal dividend policy is deter­

mined by the condition that (34) - i.e. marginal signalling costs -

equals zero, this condition is replaced in the signalling case by th~ 

requirement that marginal signalling costs equal marginal signalling 

benefits. Without detailed investigation of these benefits it is obvi­
ous that the optimal dividend, net off new equity, in the signalling 
case is higher than without signalling. 

In order to determine the exact value of the optimal dividend in the 
signalling case we have to specify the signalling benefits. These may 

result from several sources: 

- First we may consider the case that a fraction of the firm's stock­

holders wants to sell their shales. Assuming for simplicity that the 

stockholders can be divided into one group that wants to hold all their 

shares and into another group that wants to sell all their shares, the 

firm's management is confronted with a conflict of interests among their 

15 In the case u/1, a similar argument as with respect to the Miller/ 
Rock-model does apply. 
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stockholders: 16 The selling group prefers the dividend policy that sig­

nals the highest possible market value, irrespectively of any signalling 

costs, because these stockholders are only interested in the current mar­

ket price of their shares. The holding group however has to bear the 
costs of any deviation from the optimum according to (34) without taking 

any benefit from an increase in current market price. A compromise could 
take the form that both groups are taken into account according to their 

relative weights. But then the optimal dividend policy in the signalling 
case depends upon the numerical values of this weights, so that there is 
generally no one-to-one correspondence between 0 and 8. 

- The market price of shares is also relevant for stockholders' wealth 

if the firm is going to issue new shares. Given the amount of new equity 
the portion that remains to the old stockholders is the larger, the high­
er the market price of the new shares is. As Heinkel (1978) has shown, 

the benefits of this remaining portion are increasing in the "true" mar­

ket value of the firm, so that the signalling benefits are positively 

correlated to 8. 

- Signalling effects are also relevant in the case of debt financing. 

Assuming the outstanding bonds to be risky, signalling higher returns 
reduces the required (nominal) interest rate and makes it profitable to 
invest more. While the benefits of a reduced interest rate are indepen­
dent of the "true" value of 8, the returns of a larger amount of invest­

ment in the signalling case are increasing in 8. Thus we have in this 

scenario, in contrast to Heinkel's model, also signalling benefits, that 

are positively related to 8 in the case of debt financing. 

Furthermore we can apply our model of optimal dividend policy to the in­
centive signalling approach. In order to accomplish this we first have 
to invoke the "reluctance-to-cut-dividends" hypothesis. Therefore we as­
sume, that the manager incurs a penalty in the event of a dividend re­
duction. On the other side his compensation is (at least partially) in­
creasing in the dividend payout, so that the management has incentives 
to pay high dividends. 

Second we must explain why the manager is forced to cut dividends if 

he signals fraudulently. The highest feasible amount of dividend payout 

at the beginning of period t depends on the investment and financing 

16 This kind of conflicting interests are investigated by Miller/Rock. 
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projects undertaken in t-1 as well as on the event, which prevails at t. 

On the other side the new investment and financing program starting at 

t also determines the amount that can be paid out as dividends at the 

beginning of period t. We assume that s(St) is an intertemporally inde­
pendently and identically distributed random variable. Furthermore 8t 
is a random variable depending on the entrance of event St at the begin­
ning of period t. There exist stochastic dependencies between the dis­

tributions of 8(St) at different periods and Et (8 t +h/S t ) denotes the ex­
pectation of 8 at period t+h under the condition that St has occurred. 

In this scenario it can be optimal for a manager to pay a lower dividend 

than the highest possible one. This is the case, if an event St occurs 

such, that s(St) has a high value, whereas 8(St) indicates only poor in­
vestment opportunities so that a current high dividend payment cannot be 

sustained in future periods. As the management's compensation depends on 

the dividend level as well as on a reduction of dividend payments, the 

manager takes into consideration not only the current opportunities to 
pay dividends but also the future expected amount of payable funds. 

Within this model there is also an explanation for the thesis that div­
idend announcements signal the long run expectations of a firm's manage­

ment. To show this,_we assume, that the occurrence of event St leads to 

a change of all Et (8 t +h/S t ), h > 0, into the same direction. Then the in­
tertemporally independently and identically distributed E(St) represent 

the short run oscillations of earnings, whereas Et (8 t +h/S t ) indicates 
the long run expectations. If we furthermore assume that the manager's 

compensation is such that it depends more on the dividend reduction com­
ponent than on the dividend level component, dividend decisions are pre­
dominantly influenced by long run expectations about future earnings. 

5. Summary and Conclusions 

Applying signalling theory to dividend policy makes it necessary to ex­

plain, why dividend policy is not a matter of irrelevance even in the 

absence of signalling effects. A survey of the existing dividend sig­
nalling models yields that there the existence of an optimal dividend 
policy is the result of some ad hoc assumptions, which are difficult to 

rationalize. 17 Therefore the purpose of this paper was to contribute to 

17 This criticism extends to other financial signalling models, which 
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the development of a theory of optimal dividend policy, which rests upon 

moral hazard arguments. In order to apply the results of this analysis 

to the construction of dividend signalling models we needed a detailed 

spec{fication of the optimal dividend policy and its influencing factors. 

For this reason we choose a one-period model, a specific production func­

tion, as well as a specific form of dividend constraint. A richer theory 

of optimal dividend policy, of course, must include multi-period problems 

as well as several bond covenants. Furthermore such a theory must inves­

tigate the alternatives of internal versus external equity financing. As 

this problem was ignored within this paper our results apply only to div­

idends net off new equity. 

Finally it was investigated how the theory of optimal dividend policy, 

developed in section 3, can be used in a signalling framework. While this 

investigation provides only little formal analysis, it should be evident 

that the explanation of the information content of dividends in a sig­

nalling framework may be feasible if we have a well developed theory 

of corporate dividend policy. Thus we can conclude that the main problem 

in constructing a dividend signalling model is the development of a the­

ory of corporate dividend policy. But much remains to be done in this 

area. 
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Why Leasing? An Introduction to Comparative Contractual 
Analysis 
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Summary: The major objective of this paper is a presentation of one 
possible way to compare alternative contractual forms. Our methodology 
is applied to a prominent and sti 11 unresolved issue in finance: The 
explanation of the leasing contract. In contrast to previous contri­
butions the choice set we consider is complete in a well-defined 
sense. It comprises rent, lease and credit arrangement. The choice 
between optional and fixed-terms contract is shown to depend criti­
cally on the assumptions concerning liability regime, tax system, and 
information distribution. Their joint consideration allows to prove 
the hypothesis that tax-shield differentials are neither necessary 
nor sufficient to establish leasing attractiveness. Both necessity 
part and sufficiency part of our main hypothesis contradict the more 
traditional case for leasing. 
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Even a cursory look at any introductory textbook of finance reveals 

that the allocation of capital from financiers to firms, a seemingly 

simple economic task, is in fact organized according to a wide 

ranging variety of different contractual forms. So, for instance, the 

typical debt contract considered in financial theory is probably a 

rather crude approximation to "the many different kinds of debt" 

[Brealey/Myers (1984), chapter 22, or Swoboda (1981), pp. 20-48] ob­

servable in every day life. Given that financiers carefully select 

contract formats according to some optimality standard, the eventual 

task for an economic theory of contract is to demonstrate in what 

sense contractual choice is related to important economic parameters 

as, for instance, the tax system or the liability regime. 

In this paper some important factors that may influence the desira­

bility of certain types of contracts are considered. The arrangements 
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chosen are optimal in a rather restricted sense: Throughout we confine 

the analysis to a well-specified set of observable contractual alter­

natives. The focus on real-world arrangements has to be distinguished 

from the standard methodology applied in the principal-agent litera­

ture, where optimal arrangements between two parties usually turn out 

to be contingent arrangements [for a survey see Wolfstetter (1987) or 

Barnea/Haugen/Senbet (1985)). 

In the sequel we will spell out a possible methodology for comparative 

contractual analysis, concentrating on a comparison between uncontin­

gent (fixed-terms) and contingent (optional) contracts. Of course, we 

hope to get some insight into the circumstances under which contingent 

contracts appear relatively favorable. Arrangements considered 

comprise rent, debt, and leasing, the latter of which deserves some in­

stitutional background information. 

BaSically, leasing is one legal form to s6parate ownership of an asset 

from its use. It is usually distinguished between short term operate 

leases and long term finance leases [see Brealey/l'Iyers (1984): 541-

562 or Swoboda (1981): 31-34 for details). 

An operate lease is a cancellable rent contract, which normally is 

accompanied by a full-service arrangement. As is well known, in case 

of asymmetric information about an asset's true quali ty, the emergence 

of a second hand market is seriously hampered [Akerlof (1970)). A 

leasing company, then, effectively substitutes for the missing second 

hand market and thereby solves the adverse selection problem [Flath 

(1980) 1 . 

A finance lease, on the other hand, is more difficult to explain. 

Here, investment risk is with the lessee, since the contract is non­

cancellable. During the life of the contract a fixed rental rate has 

to be paid periodically. In addition, at termination of the contract 

an option may be exercised. The option may stipulate a continuation 

of the contract with unchanged conditions. Alternatively the lessee 

may be either obliged (put option) or he deliberately chooses (call 

option) to purchase the leased asset at some prespecified price. 

In this paper we will treat exclusively the put option variant of the 

long term finance lease, but the model is equally well suited to 

handle a call option. Besides its peculiar mix of fixed and optional 
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elements there is a second, empirical reason for the intense academic 

interest in the economics of leasing. During the past fifteen or 

twenty years an ever rising share of the long-term debt market has 

been conquered by leasing arrangements. [Institutional information 

and data may be found in specialized journals. See for instance "Fi­

nancial Management" (for the US) or "Finanzierung-Leasing-Factoring" 

(for West-Germany).] Actually, in most European countries more than 

10% (up to 20% in the US) of overall equipment investment is financed 

via leasing arrangements. In 1985 aggregated bookvalues of leased 

assets in Germany alone amounted to some 25 billion dollars. In Ger­

many 60% of all assets acquired under lease financing referred to real 

estate, notably supermarkets, office bUildings, warehouses and entire 

industrial plants. 

What accounts for the rising popularity of leasing contracts? The re­

levant theoretical literature has always compared leasing with its 

close neighbour, the credit arrangement. As was shown independently 

by Miller/Upton, Lewellen/Long/McConnell and Myers/Dill/Bautista in 

1976, credit and leasing are basically equivalent, if financial flows 

are considered alone. "In an idealized competitive milieu, a reliable 

rationale for leasing attractiveness cannot reasonably be maintained" 

[Lewellen/Long/McConnell (1976),p. 797]. Of course, were there con­

tract specific tax-shield differentials, which do not cancel out in a 

complete comparison 1), then leasing would indeed be attractive as 

a means to avoid taxation. Therefore, the major proposition stemming 

from a financial theory of leasing may be summarized as follows (the 

"Miller-Upton-et-al proposition"): 

On a competitive market a positive tax-shield differential due to 
the use of leasing instead of outright debt is both necessary and 
sufficient for leasing attractiveness. 

In contrast, the main hypothesis to be defended in this paper is: 

On a competitive market a positive tax-shield differential will be 
neither necessary nor sufficient in order to establish leasing 
attractiveness. 

Of course, we do not claim that Miller/Upton and all others made a 

mistake in deriving their result; we rather rely on a model with more 

1) A comparison is labeled "complete", if the lessors financing deci­
sion and its associated costs are considered when calculating lea­
sing rentals. See Miller/Upton (1976) for a very convincing pre­
sentation. The 'completeness'-argument is also the heart of Miller's 
seminal (1977) presidential address at the meeting of the American 
Finance Association. 
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restrictive assumptions. In our opinion, the new formulation is closer 

to the real world of financing and investment decision than the 

earlier models. 

'I'he crucial extension in our model concerns the mechanics of the capi­

tal market, which we do not assume to function costlessly. Transaction 

costs derive from an asymmetric distribution of information among 

market participants. So, for instance, a financier may never be en­

tirely convinced about the true riskiness of the project realized by 

the investor. Similarly, most capital assets (machines) need careful 

handling and responsible maintenance while in use. Since leasing has 

just been described as a way to separate ownership from use, it is 

apparent that the unobservabiljty of maintenance potentially is a se­

rious problem for any financier who leases an asset to a firm. 

Equiped with the asymmetric information-extension it will be investi­

gated, whether the Miller-Upton-et-al proposition still holds. Of 

course, it does not. Two results merit mention. First, we show in 

section 3 that in the absence of any tax-differentials a case for 

leasing can be made. This result only holds, when the incentive prob­

lem caused by asymmetric information is aggravated by actual default 

risk. Therefore, information distribution and liability regime are 

crucial elements in the necessity part of our hypothesis. Second, in 

section 4 it is demonstrated that even if a positive tax-differential 

exists the leasing contract will not always be chosen. The suffi­

ciency-part of our above proposition is even more irritating, if the 

incentive problem is disregarded altogether. In that event we are 

back in the world of Miller/Upton et. al., where we show that the 

leasing contract will in fact never be chosen. The divergence from 

their earlier result has a simple explanation. All previous investi­

gations i.,hi le comparing leas ing to its right-hand neighbour, the 

debt contract, have disregarded altogether its left-hand neighbour, 

the rent contract. 

There is a moral inhere: Any sensible comparative cODtractual analysis 

has to be very careful in selecting a comp"lete set of available op­

portunities. Below we offer a more precise definition of contractual 

forms, which clarifies that the tupel rent, credit, and leasing is in­

deed complete relative to the significance of an optional element in 

the con tract. 
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2. Modelling the Leasing Contract: Analytical Framework 

In the subsequent analysis we focus on a financial leasing contract 

with the following features: The contract in general refers to a pro­

ductive asset whose market value at the end of the period depends, 

inter alia, on maintenance effort provided by the user of the machine. 

Assumption 1: A contract is defined as a set (q,r), which specifies 

the exercise price q referring to the contingent obligation of the 

debtor to purchase the asset at the end of the period, and a fixed 

rental payment r. Both, q and r, are unrestricted apriori. Assump­

tion 2: At the end of the period the market value g of the asset is a 

function of its intrinsic quality, p, and of maintenance level, m, 

provided by the investor: g=4(p,m). Since p is stochastic and since m 

is only privately observable, the financier only knows the market 

value without being able to infer maintenance effort. For simplicity 

we let 4(p,m) be represented by the multiplicative expression pw(m), 

where p is a random quality index and w is a strictly concave, twice 

continuously differentiable function of maintenance effort, where 

w(0)2.0. Assumption 3: An asset is termed "robust" if w' (m)=O for all 

levels of m; it is said to be "firm specific" if w(m)=O for all levels 

of m; it is called "vulnerable" if w' (m»O for m2.0 and w' (0»>0, that 

is if it is sensi ti ve with respect to maintenance. Assumption 4: Real 

resources have to be spent in order to provide positive amounts of 

maintenance. The cost-of-maintenance function c (m) is strictly con­

vex and twice continuously differentiable with c(O)=O and c ' (0) is 

small. Assumption 5: The investor, with wealth v (which represents 

his income from other sources, v2.0), faces the usual risk in the out­

put market, where e is the uncertain cash flow. Since we are not 

interested in the investor's production decision we assume an invest­

ment project of given size, normalized to one. Assumption 6: We assume 

stochastic independence between e and p and let their densities be re­

presented by f1 and f 2 , respectively, where f 1 (6»O, all 6E[!,e] and 

f 2 (p»0, all pE[E,P]. For simplicity we let 6 and p be uniformly dis­

tributed. 

The major difference between borrowing, renting, and leasing is related 

to the likelihood of the put option being exercised. If the exercise 

price exceeds the terminal market value of the asset, q>wp, the finan­

cier will execute the option in order to maximize his income. Converse­

ly, with wp>q, the financier will be better off by selling the asset 

himself on the secondary (used asset) market. Thus, a credit contract 

is characterized by a put option that will always be exerCised, with 
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the exercise price equaling the amount due at the end of the period 

(principal plus interest). A pure rental arrangement, in contrast, 

consists of a put option that will never be exercised, i.e. q is 

small, possibly zero, whereas the rental payment r is strictly posi­

tive. To summarize we define contracts by imposing specific bounds 

on the parameters of the model: 

credi t contract: CC C (q,r; prob (q~wp) =1) 

rent contract: Cr C (q,r; prob(q>wp) =0) 

leasing contract: c l C (q,r; o <prob (q~wp) <1) 

Table 1 : Comp lete categorization of contractual alternatives. 

In our formulation both variables, q and r, enter all contracts such 

that a meaningful analysis has to focus on the borderline between con­

tracts. For, e.g. if q~pw, the option is always exercised and changes 

of rand q are one-to-one. In fact, in our single period model q and r 

are indistinguishable from one another. 

Two stochastic variables, 8 in the output market and p in the input­

resale market, provide sufficient structure for a unified treatment of 

rent, lease, and debt. Default of the investor may occur in two situa­

tions. First, generated cash flow minus costs do not cover the con­

tractual payments, q and r, while the exercise of the option has left 

him with an additional "opportunity loss": pw-q<O. Second, the invest­

or defaults on his obligations although the option has not been exer­

cised. The realizations of 8 and p determine jOintly the income flows 

going to investor and financier, y and TI, respectively. Table 2 sum­

marizes the distribution of earnings in different states of the world, 

where ~ and 8 represent bankruptcy points in case the option is, re­

spectively is not exercised. They are defined as 

(2.1) 

(2.2) 

(2.3) 

8 (p) 

8 

p 

r + C + q pw - v 

r + C v 

q/w, 

where p is the "indifference" quality index, which makes the choice be­

tween exercising and not exercjsing the option irrelevant. 



Option not 
exercised 

Option 
exercised 

p=q/w 

p 

p 

.§. 

y=O y=8-c-r+v 
n=8-c+pw+v n=r+pw 

y=O y=8-c-r-q+pw+v 
n=8-c+pw+v n=r+q 

default no default 

Table 2: Complete categorization of income distribution 
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8 

We will assume throughout that both parties, the investor and the fi­

nancier, are risk-neutral. Hence, Pareto-suboptimal risk sharing as an 

incentive device, which figures prominently in the analysis of the 

principal-agent problem (Harris/Raviv (1978), Wolfson (1985)), does 

not play any role in our model. For later reference we conclude this 

section by stating expected income of both, the investor and the fi­

nancier. 

Ey 

En 

P 8 
ff2! (8-r-c-q+pw+v) f 1d8dp + 

p e 
ff 2!(e-r-c+v)f1dedp 
p e .E e 

A 

P e 
ff 2 [f (e-c+pw+v) f 1de 

.E ~ 

8 
+ £(q+r)f 1de]dp + 

e 

p e 
ff 2 [f(8-c+pw+v)f 1de + 
A 8 

e 
f ( r+pw) f 1 d 8 ] dp 
e P -

3. The Optimal Contract with Asymmetric Information 

(2.4) 

(2.5) 

We now will analyze the optimal contract a financier (i.e. lessor, 

renter or creditor) and an investor (l.e. lessee, tenant or debtor) 

will agree upon under the assumption of less than perfect information 

with respect to the decision of the investor. Specifically we assume 

that the investor's effort to maintain the use-value of the productive 

asset is unobservable to the financier. He only observes pw, its mar­

ket value at the end of the period, without being able to infer from 

this m*, the maintenance level privately chosen by the investor (cf. 

Assumption A2). We will first describe how the investor chooses his 

optimal maintenance level, given the contract C(q,r). In a second step 
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the choice of the optimal contract is derived, given the reaction 

function of the agent. For any contract C(q,r) the investor will 

choose m* by balancing returns (embodied in the resale value of the 

asset, pw(m» and costs of providing that level of m, c(m). The fi­

nancier,in turn, anticipates the investor's choice of m. Finding an 

optimal contract under asymmetric information, therefore has to in­

corporate an incentive compatibility requirement (ICR) describing the 

investor's optimal reaction given all feasible contracts. The speci­

fic ICR is found by maximizing (2.4) over m as a function of the con­

tract. Inspection of equation (2.4) reveals that Ey is not necessari­

ly concave in m for all values of (q,r). Our analysis, therefore, is 

limited throughout the paper on local effects of marginal changes of 

contracts. The Kuhn-Tucker conditions are (see Appendix (i) for 

details) 

~ * am m 

p e 
ff2f (pw'-c') f 1dedp -

12 ~ 

o 

p e < 
~f2fc'f1dedp 0 

p e 

A sufficient condition for an interior local maximum of Ey is 

pep e 
ff2[(Pw"-C")f1dedp - ff 2!c"f 1d8dp < 0 

12 8 P e 

(3.1) 

(3.2) 

(3.3) 

In order to derive comparative statics results of (3.1) we assume an 

interior solution. 

am* f2 (p) 
sgn[---l= sgn[---w-­aq (3.4) 

Both comparative statics results are of indeterminate sign, com­

prising a positive first and a negative second term. An interpretation 

is straightforward. In (3.4) the exercise price q is due only if pw<q. 

Therefore, the corresponding gains and losses to the financier caused 
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by a marginal increase in q center on that subset of all (e,p) re­

alizations,where the option is exercised. The first term in (3.4) re­

presents the rise of the investor's expected (own) appropriation of 

gains due to its maintenance-investment. On the other hand, an in­

crease of bankruptcy point 8 diminishes his expected income, since 

some former no-default states now have become obsolete. This explains 

the sign of the second term. A slightly different interpretation can 

be given to (3.5). The fixed rental rate r is due independent of 

whether the option is exercised or not. Hence, its marginal impact on 

the choice of maintenance centers on both bankruptcy pOints, e and ii. 
The first (secone) term in (3.5) quantifies the loss (the gain) caused 

by a marginal change of the bankruptcy points if the option is (is 

not) exercised. 

Before we determine the optimal contract some conclusion can be drawn 

from the direct observation of (3.1) and (3.3). 

(i) A financial arrangement C(q,r) may exist if and only if the pro­

bability of bankruptcy is less than 1, as is clear from (3.1). Note 

that this excludes the investor going bankrupt with certainty, when 

the option is not exercised, provided a contract exists. 

(ii) If the probability of default equals one, in case the option is 

exercised, then no maintenance will be forthcoming, no matter how 

likely bankruptcy is, subject to the option not being exercised. This 

follows from the definition of G, 8 and equation (3.1). 

(iii) If the option is always exercised and the probability of bank­

ruptcy is zero, then the investor will choose a (first-best) Pareto-
A _ 

efficient effort level. To see this, insert the condition p~p in 

equation (3.1) and obtain Epw'-Ec'=O. 

We are now prepared to set up the complete model. An optimal contract 

is a value of q and r that maximize the objective of the investor sub­

ject to the financier receiving the competitive remuneration for the 

capital provided, w o( 1+ i) . 

~he program reads 

max Ey(m*(q,r),q,r) (3.6) 
q,r 

s. t. E1T(m*(q,r) ,q,r) ~ ( l+i)wo (3.7) 

< < -
(3.8) E - p - p, 

where Ey, E1T and p are defined in (2,4), (2.5) and (2.3) respectively. 
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The solution to this program is spelled out in detail in our companion 

paper (1986). However, the major propositions and their proofs are 

much easier to understand if the program is transformed as follows. 

Transformation 

Define the function 

q = q(r), (3.9) 

which satisfies (3.7) with strict equality. Further, insert q(r) into 

(2.3). This leads to 

A * P = q(r)/w(m (q(r) ,r)) (3.10) 

which determines a function 

(3.11 ) 

utilizing (3.9) and (3.11) we are now prepared to rewrite program (3.6) 

- (3.8) as: 
max 

* ..... ..... .... ..... 
Ey(m (q(l/I(p)) ,Hp)) ,ql/l(p)) ,l/I(p)) ( 3.12) 

The transformed program is didactically advantageous, because now all 

propositions can be depicted in a two-dimensional diagram, relating p, 
the "indifferent" quality index, and Ey, the expected income of the 

investor. By construction the level of Ey is the feasible expected in­

come of the contract considered. 

Before we proceed in stating the main propositions it is useful to 

give an explanation why p is restricted to the interval [E'P]. 

Lemma 3.1: Let 11 be the set of all (q,r) such that p < E, formally: 

11 ={q,rlp < E}. Similar define 13 ={q,rlp > pL 
For all (q,r)E1 1 and all (q,r)EI 3 it follows: 

dEy ( ·lIdp = o. 

Proof: See Appendix. 

Lemma 3.1 is illustrated in the following diagram. 
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Ey ~ 

Figure 
p p 

Fig. 1 simply shows that whenever the contract is set, such that any 

change of q and r has no effect on the probability of the option being 

exercised, then the direct incentive effect disappears (compare 

(3.1), (3.4) and (3.5)). Next consider the indirect effect of contrac­

tual variables (q,r) on maintenance which is due to the inclusion of 

default risk. Noting that (3.7) constrains all admissible pairs (q,r), 

it is straightforward to show that any indirect effect vanishes 

throughout regions 11 and 1 3 , 

Next we turn to a robust productive asset, whose financing is con­

sidered. 

Proposition 3.1: For any robust productive asset (maintenance has no 

impact on the asset's physical condition) there is no unique optimal 

contractual form. 

Proof: See Appendix. 

This result can be depicted in the following diagram. 

Figure 2 

Whenever incen ti ve problems ,lith resr:;ect to maintenance do not occur, then 

the choice of the optimal contract is not unique. Rent, lease or debt­

financed purchases all yield the same expected income. Of course, this 

result resembles the famous Modigliani/Miller (1958)-irrelevancy 

proposition. Note, however, that our proposition is true even if 

default may occur. 

The remainder of this section refers to situations where an incentive 
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problem is in fact present. To analyse the jOint effect of moral haz­

ard and default risk we first consider the no-bankruptcy case (Propo­

sition 3.2) before turning to a complete description of the problem 

(Proposition 3.3). 

Proposition 3.2: Suppose the market value of the asset depends on main­

tenance. In the absence of default risk that is, with income v suffi­

ciently high, the optimal contract is a credit contract. 

Proof: See Appendix 

Figure 3 summarizes this result. 

Ey 

Figure 3 p 

Observe, that the graph in 12 is monotonically increasing which in­

dicates that all feasible leasing contracts can be ranked according to 

the probability of the put option being exercised. Of course, the 

credit contract is optimal (p* = p). Hence C* has to be a credit con­

tract. The assumed absence of default risk leaves the financier unin­

terested in the maintenance effort actually forthcoming. The return on 

his investment is a sure thing. In contrast, the investor absorbs all 

benefits derived fran a higher maintenance level by simply owning the 

asset. In fact, with both actors risk-neutral and no default risk a 

first best contract is possible implying no risk-sharing at all (Ross 

(1973), Harris/Raviv (1978)). 

We next turn to the joint consideration of incentive risk and default 

risk. 

Proposition 3.3: Assume default is possible and the physical asset is 

sensitive with respect to maintenance. Then the optimal arrangement 

(i) will never be a rent contract and 

(ii) will be a leasing contract if ap/aq < o. 

Proof: The proof is based on a local analysis at p 

spectively. See Appendix. 

E and p 

Once again, a figure provides an intuitive explanation. 

p, re-
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Ey 

Figure 4 p 

Case (i) is depicted on the left side of figure 4. Its interpretation 

is evident. Note that this result is true irrespective of whether or 

not default is possible. I t only hinges upon the technological proper­

ties introduced in Assumptions 3 and 4. 

Case (ii), however, requires some further comment. Suppose, at some 

value of exercise price q that an increase of q simultaneous ly increases 

maintenance (and hence resale value) and lowers the 

critical value p. From (2.3) it follows: 

E£ ' */ w - qw am as! ( 3 . 1 3) 
dq 2 < 0 

w 

In this case, moving from p p to P < P is welfare improving and hence 

will be chosen. But p < P is equivalent to choosing a leasing arrange­

ment (cf. Table 1). 

4. The Impact of Taxation 

Having dealt with uncertainty and incentive problems in section 3 we 

will now add taxation as a third relevant parameter that may influence 

contractual choice. Quite generally, taxation expresses the fact that 

the state is a silent, though ubiquitous partner of all (formal) eco­

nomic activity. His claim may be codified as a fixed or a variable 

function of the firm's cash flow. Taxation of personal income or cor­

porate profits, for instance, is a stepwise increasing function of re­

alized income or profits, whereas investment tax credit in general is 

a function of book values, not of cash flow. In the theory of contrac­

tual choice, however, the incidence of taxation is relevant per se only 

to the extent that it drives a wedge between different actors. Diffe­

rential taxation refers to a situation where tax burden depends inter 

alia on who is taxed in a given situation. Personal differences in tax 

burden potentially open the possibility for tax arbitrage [see the stim­

ulating paper by Stiglitz (1983) on strategies to avoid capital gains 
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taxation). We will sketch the tax arbitrage argument and its impact on 

contractual choice, leaving the formal argument to our companion 

paper. 

We entirely disregard uniform taxation because, quite generally, it is 

of little interest for partial equilibrium analysis in finance. Its 

introduction would not alter the relative merits of those contractual 

forms analysed in the last section. We hasten to add that from an eco­

nomic (general equilibrium) point of view any form of taxation, be it 

uniform or differential, will clearly influence the overall attrac­

tiveness of investment projects and, hence, will influence the optimal 

investment level. Since here we do not consider investment behavior, 

but in fact treat cash flow from regular business, 8, as given, it 

follows that the analysis of contractual choice is not affected by any 

form of uniform taxation. In the sequel we will briefly review the 

existing literature on the subject and then go on to show where the 

traditional case for leasing, emanating from tax considerations, is 

basically incomplete and indeed misleading. 

In line with traditional financial economics of the fifties and early 

sixties, a first generation of authors conducted a partial analysis of 

leas ing ar rangements. By exc 1 usi ve ly looking at the inves tor I s choice 

between lease or purchase it was straightforward to demonstrate 

leasing attractiveness by pointing at the seemingly "cheaper" lease. 

It was only in the mid-seventies that a more complete modelling of the 

lease versus buy decision emerged. This second generation jointly con­

sidered investment and financing. It became immediately apparent that 

the "cheap" lease disappears when its rental rates are endogenously 

determined, thereby including capital costs of the financier. The 

irrelevance with respect to contractual choice is lost again, however, 

if the firm using a certain asset and the firm financing it are subject 

to different tax rates (see Hyers/Dill/Bautista (1976)for a complete 

derivation) . 

As already mentioned, differential taxation is cOlTllTlonly considered the 

single most important parameter explaining the success of leasing. 

Since in finance literature incentive problems are usually not con­

sidered, we will trace the impact of taxation first for the case of 

syrr@etric information. The risk of default, however, will be included 

in this first stage. Arguments in favor of leasing usually rely on 

taxation of invested capital ("investment tax credit" in the US, 



269 

nGewerbekapitalsteuer n in West Germany). In addition to assumption 3.1 

through 3.6 (see beginning of section 2) we make 

Assumption 4.1 (tax code): Taxes are levied upon the market value of 

the productive asset at the end of the period, pw. 

This certainly is an idealization of tax reality, as assumption 4.1 

implies valuation for tax purposes always to be done at (equiv­

alent) replacement costs 1). In addition it is assumed that taxes on 

invested capital represent preferred debt vis-a-vis the public, which 

gives it a priority claim in any bankruptcy proceeding. Since we model 

a one-period setting, loss-offset or carryforward provisions are not 

considered. Finally it is differentiated between the tax rate applying 

to the investor, t, and to the financier, t*. 

Table 3 is a distribution diagram, representing income of financier 

and investor as a function of the joint realization of quality index p 

and project cash flow u. 
p 

y=O y=v+8-c-r 

n=v+8-c+pw (l-t*) n=r+pw(l-t*) 

y=O y=v+8-c-r-q+pw(1-t) 

n=v+G-c+pw (l-t) n=r+q 
L---------------~--~~--------------~e 

Table 3: Complete categorization of income distribution with 
differential taxation 

Once again, the upper region (all p-B realizations above p=p) corre­

sponds to a situation where the ownership of an asset after termination 

of the one period contract remains with the financier. This may be due 

to either ex-ante (rent contract) or ex-post choice (leasing con-

tract). Conversely, with p<p the option 

will be exercised such that ownership remains with the investor, which 

again may be due to ex-ante choice (credit contract) or ex-post choice 

(leasing-contract). The tax differential implies that whenever the op­

tion is (is not) exercised, then the higher rate t (the lower rate t*) 

is applicable. Note the following peculiarity of our tax code: If the 

1) German fjscal practice, for instance, is to tax on the basis of 
rateable value (nEinheitswertn) of an asset, where correspondence 
with replacement costs of an equivalent asset is reviewed after 
some interval only. A careful application of the traditional 
Miller-Upton-et-al-proposition to the peculiarities of the German 
tax code can be found in Schroder (1984). 
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option is exercised and the investor declares bankruptcy, then the 

financier, although personally in the lower tax bracket, has to assume 

the investor's debt vis-a-vis the treasury_ Therefore, in the lower 

left region of the table 3 the financier is taxed at the appropriate 

rate t 

By an analysis similar to section 3, two major propositions can be 

proved. 

Proposi tion 4.1 

Suppose, information is private, default is possible (e~e~8~e), the 

asset is robust (w'=O) and a tax differential in favor of the finan­

cier exists (t*<t). Then the optimal contract is a rent contract. 

Looking at the optimal contract in the absence of incentive problems, 

but when default is possible, corresponds to the setting of proposi­

tion 3.1 _ Not surprisingly, we find that the f>.iodigliani/Hiller 

result no longer holds. Intuitively, differential taxation invites 

investors to separate economic usufruct from ownership title in order 

to avoid taxation at the higher rate t. 

It is straightforward to show that now the Miller-upton-et-al-proposi­

tion is valid, in that credit is dominated by a leasing arrangement. 

But the analysis does not stop here because a more preferred alterna­

tive, the rent contract, is available. 

Proposi tion 4.1 directs attention to an assumption implicit in 

prevailing proofs of a tax-rationale for leasing: It has always been 

supposed that the lessee will in fact never been taxed at the higher 

corporate rate t, not even after termination of the contract and, 

hence, after the eventual acquisition of the asset. 

We next turn to a situation where the incentive problem is considered. 

Proposition 4.2 

Assume information is private, the asset is vulnerable (sensitive with 

respect to maintenance), default is excluded (v»O) and a positive tax 

differential exists (t*<t). Then the optimal contract may be of the 

rent, leasing or credit va.riety depending on (il the size of the tax­

differential and (ii) the size of E, the elasticity of the asset's 
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1) 
resale value with respect to exercise price q The assumptions cor-

respond to those of proposition 3.2, where the global optimality of 

the credit contract was established. The case for credit is now con­

siderably weakened. As a matter of fact, credit will now be chosen if 

and only if E=l. Whenever E<l, the determination of an optimal con­

tract ~s related to the size of the tax differential. For [t-t*] large, 

the incentive effect of a contingent contract is outweighted by the 

permanent tax advantage of the uncontingent rent contract. On the 

other hand, low tax differential favor contracts which bears on main­

tenance incentives, i.e. a leasing arrangement. 

Both propositions, 4.1 and 4.2, emphasize the sufficiency-part of our 

main hypothesis, presented in the introduction: although an exploi­

table tax advantage is assumed, a leasing arrangement need not be the 

optimal arrangement. 

5. Discussion 

This paper introduces a method to compare optional and fixed con­

tracts. In contrast to earlier literature analysing the leasing deci­

sion, we (i) explicitly consider the optional element in the long 

term financial lease, and (ii) describe a complete set of alterna­

tives, comprising rent, lease and debt contracts. These arrangements 

are compared with respect to their handling of three crucial condi­

tions determining contractual choice: Information structure (incentive 

risk), liability rule (default risk), and tax code (differential taxa­

tion). It has been established that a rationale for leasing attrac­

tiveness cannot be maintained if anyone crucial condition is con­

sidered alone. However, a joint consideration of informational asym­

metry and either default risk (section 3) or tax differential (section 

4) proves to be sufficient. 

Of course, we are aware that our analysis has not produced a con­

vincing explanation of the rising attractiveness of leasing arrange­

ments on real-world capital markets. However, we have tried hard.and, 

in fact, experimented with a variety of different model specifications. 

~ * 1) In order to deri Vl' E, recall that r, q/w (m(q, r) ) (l-t ). Therefore, 
dp/ dq = [w / ( 1- t * ) - qw' (dm * / dq) ( 1- t )] j[ w 2 ( 1 - t * ) 2 ] = [ 1 / w ( 1 - t *) ] [ 1 -E ] , 
where C= (q/w) (dw/dq), and dp/dq~ as E::::l. 

< > 
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but a strong case for leasing has not been spotted. 

Possibly, we may have asked the wrong question. Recent empirical 

evidence pOints in that direction. Analysing the leasing decision of 

some 600 US-corporations, Ang/Peterson (1984) find that leasing and 

debt are complements for one another rather than substitutes, as our 

model has assumed. One may therefore attempt to model the lease deci­

sion in the context of capital structure optimization. A rationale 

for leasing that corresponds to observed complementarity may once 

again concentrate on its distinguishing contractual feature: the con­

ditional separation of ownership and use. 

The story could run as follows. 

Consider an informationally imperfect financial market. It is well 

known that here lenders will wish to ration their customers [see Bal­

tensperger/Devinney (1985) for asurveyl. Effective rationing, however, 

requires the bank to be perfectly informed about a customer's re­

maining access to the financial market . Now assume that information 

about each customer's additional sources of debt (his "liquidity re­

serve") is imperfect as well. Then, of course, rationing is not fea­

sible any more, because the borrower's ability to substitute between 

di fferent lenders makes any single threat of debt cancellation in­

credible. 

In a like situation a leasing contract may be valuable. Note that a 

cancelled lease cannot immediately be substituted on the credit mar­

ket, because it implies a physical disinvestment of the asset itself. 

Real production will be interrupted until a substitute machine is 

installed, thereby affecting the firm's cash flow. 

Of course, if this story were true, we would expect lease financing to 

account for a certain fraction of total corporate debt. Complementari­

ty of debt and leasing in corporate capital structure, then, is re­

quired to render the threat credible. 
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6. Appendix 

(i) Maximizing Ey with respect to m: 

First rewrite (2.4) as follows: 

(A.1 ) 
PA A p __ 
fB(e,p,m)f2dp + [B(e,m)f2dp 

12 p 
when e 
(A.2) B(8,p,m): f(e-r-c-q+pw+v)f 1de 

and 
8 

(A.3) B(8,m): !(8-r-c+v)f1d8 

e 
A _ 

Note, that c, w, 8 and 8 are functions of m. Now, utilizing the Leib-

nitz-rule, the differentiation of (A.1) yields: 
A 

P ......... .... p -
f( d~ ~ + 4~m)f2dp + qw' A - - fdB (A.4) + - a a -2-f 2(p)B(e,m)+ _dmf 2dp 
£. de m w -

p 

Recalling the definitions 

A 

(2.1) 8 (p) r+c(m)+q-pw(m)-v 

-
(2.2) e r+c (m) -v 

(2.3) p q/w (m) 

it follows by (A.2) and (A.3), that 

B ( ii , p, m) = B ( 8 ,m) 

and 

aBld8 = 0 

Hence (A.4) reduces to 

(A.S) 

where, by (A.2) and (A.3) , 
-

A 

dB 
dm 

8 
!(pw'-c')f1de 

8 

e 
and [C'f 1d8. 

o 

(A.S) is the left hand side of (3.1). The corresponding second order 

condi tion (equation (3.3)) is obtained by applying the Leibnitz-rule to (A.S). 
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(H) Solving program (3.12): 

In order to work out the optimality conditions for program (3.12) it is 

necessary to differentiate functions 

(3.9) q=q(r) with respect to r 

and A A 

(3.11) r=1J;(p) with respect to p. 

q' can be obtained by implicitly differentiating the capital market 

constraint (3.7): 

(A.6) 

with 

(A.7) 

(A.8) 

(A.9) 

En 
m 

* E1T m + E1T m r r 
q 

E1T m* + E1T 
m q q 

pep e e 
f f 2f(pw'-c')f 1dedp + ff 2 [f(pw'-c')f1de + fpw 'f 1de] 

E i P ! e 

E1T 
q 

E1T 
r 

A _ 

pep e 
f f 2ff 1d8dp + £f 2ff 1d8dp 

E e p e 

Similar, ljI' can be obtained from (3.10) by implicit differentiation: 

(A. 10) lj! , 

(op/oq)q'+op/or 

where 

(A. 11) op/Oq 1 [ ,* ] = - w-qw m 
w2 q 

(A.12) op/ or -1 * 2[w'qmr ] 
w 

To solve program (3.12) we define the Lagrange-function 

(A.13) 



and maximize it with respect to p, (minimize it with respect to 

°1'°2)· 

This yields the following Kuhn-Tucker-conditions: 

(A. 14) 

(A.15) 

(A.16) 

where 

(A. 17) 

(A.18) 

p: 

° 1 : 

°2: 

Ey 
q 

1j;' [EYqq'+EYr J 

[P-EJ > 0 and -

[p-pJ ~ 0 and 

p e 
If2 If 1dedp 
E A 

e 

- °2 + 

[P-EJo 1 

[p-;J02 

p e 
If2!f1d6dp -

E 6 

From (A.8) and (A.9) we have 

(A. 19) 

(A. 20) 

Ey 
q 

-En q 

-En r 

(iii) Three preliminary results: 

Lemma A.l 

°1 = 0 

0 

0 

If a rent contract is adopted, then by assumption A.3 und A.4, 

> o. 

Proof: From (2.3) it follows 

* 2 = [w-qw' (am laq) J/w 

which by (3.3) and (3.4) is positive provided that c' (0) is small.11 

275 
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Lemma A.2 

If bankruptcy cannot be excluded (~ < e < e(p)), then 

(a) 

and 

(b) 

p ~ 

Jf 2 (p) (pw'-c')f1(e)dp > 0 
p 

- ~ 

p e 
Jf 2 (p) J(pw'-c')f1(e)dedp > 0, 

l2. e 

where S is defined in (2.1). 

Proof: 

Define (i) A(p) - f 2 (p) (pw'-c') 

(ii) f1 - f 1 (e) 
~ 

e 
(iii) F1 - Jf1 (e)de 

e 

Recall from (2.1) that e is a function of p. Rewriting the first term of 

(3.1) using (i) to (iii) and expanding a Taylor series around p*, 

where p* is chosen such that A(p*) = O. we get 

p ~ 

(iv) JA(p)(1-F 1 )dp 
p 

~ p * 
w' [(1-F 1 )J(p-p )dp 

p 

~ p * 2 
f 1wJ(p-p ) dpJ 

p 
o 

* Similarly, a Taylor expansion of (a) und (b) around p yields 

-p ~ p * 
(v) JA(P)f 1dp w'f 1J(p-p )dp 

p E 

(vi) 
p ~ 

JA(p)F 1dp ~ f * w' [F 1 (p-p )dp + ~ f * 2 f 1w (p-p ) dpJ 

.E .E 12 

By (iv), both (v) and (vi) are positive.// 

Lemma A. 3 

If bankruptcy never occurs, dp/dq > O. 

Prco f: From (A. 11) we know that 

* 2 dp/dq = [w-qw' (dm /dq) J/w , 

which, by (3.3) and (3.4) is positive.// 
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(iv) Proof of results in section 3: 

Proof of Lemma 3.1: 

Utilizing (3.4) and (3.5) and Lemma A.2 we easily can find 

* * (1") mq = mr ~ 0, V(q,r)EI 1 U 1 3 • 

Insert this result, (A.6) - (A.12) and (A.17) - (A.20) into the first 

order condition (A.14) and delet both 01 and 02. Then one easily can 

observe that (A.14) vanishes v(q,r)EI 1UI 3 , which proves the asser­

tion.1 I 

Proof of Proposition 3.1: 

Since w'= 0, it follows by (3.2) that no maintenance effort is forth­

coming, i.e. m* = 0, V(q,r) and hence m~ m; = O. Inserting this 

result into (A.6) and (A.10) - (A.12) yields the first order condition 

(A.9) which reduces to 

En 
r 

w[Ey ~ + EYr] - 02 + 01 = 0, 
q q 

where, by (A.19) and (A.20), the term in bracket vanishes, vp, and 

hence by (A.15) and (A.16) 02 = 0] = 0, This proves that neither an 

interior nor a corner solution is uniquely optimal.11 

Proof of Proposition 3.2: 

(i) 

We first show that the first order conditions (A.14) - (A.16) are 

satisfied if and only if P=P, i.e. C* is a credit contract. First 

evaluate EYq and EYr from (A. 17) and (A.18) for 8 ~ e < 8. Inserting 

these terms into (A.14) yields 

-p p 
lji' [(q'-1) (jf2dp) - ff 2dp] = 02 

E. E. 
(i) 

with 01=0 since a rent contract will never be optimal as it will be 

shown in Proposition 3.3, i. 

Utilizing (A.6) - (A.10) (i) can be written as 

P 
jf2dp 

lji' [_....;E.=-___ _ 

p * 
ff 2d pmq + 
p 

- 1] (ii) 
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where ~' reduces to 

~' = 1/[3p/3q)q'] < O. (iii) 

Note that the term in bracket of eq. (ii) is negative (zero) for 

p < p (p=p). 
A* Now, assume, by contradiction, that p < p. Then from (ii) and (iii) 

it follows 

which contradicts the optimality condition (A.16). Therefore p* = p, 
i.e. the optimal contract c* must be a credit contract. To prove that 

the second order condition is satisfied at p = p, differentiate (ii) 

with respect to p. This leads to 

which, by (iii) and (3.4) is negativ.// 

Proof of Proposition 3.3.(i): 

Assume, by contradiction, that the optimal contract c* were a rent 

contract, i.e. p* = £. Hence, by (3.1) m* O. Note, however, by the 

assumed properties of wand c, that m~ > 0 and m;~ 0 at p = £. The 

first order condition (A.14) reduces now to 

~ 'Ey r = - 0 1 , 

Recalling (A.6) - (A.9) and (A.11), (A.12) , (i) can be written as: 

A A 

(i) 

3n * an * E /[ ~(ET! m +ET! ) + .::.L] = - 0lET! m y r - oq m r r 3r m q (ii) 

Note from (A.18),(A.7),(A.9) that En >O,Ey <OandET! >0 , r rAm 
for w' (0) » 0 and c' (0) small. Also, by Lemma A.1, 3P/3ql!A > O. 

p=£ 
Hence, for 01 ~ 0, (ii) is a contradiction which proves that C* cannot 

be a rent contract.// 

Proof of Proposition 3.3. (ii): 

The proof proceeds as follows. First assume, by contradiction, that 

C* is a credit contract and evaluate all relevant equations at p = p. 

Utilizing (A.7) - (A.9) and (A. 17) , (A.18) it is then an easy task to 

rewrite the first order condition (A.14) as follows: 

- ,I, 'ET! a = a 
~ q 2' (i) 



279 

where 

lji' > 0 (ii) 

and 

a: = (q'+1) > 0 (iii) 

Obviously, this produces a contradiction for all 02 ~ o. We therefore 

have to prove (ii) and (iii). First, we prove (ii). From (A.10) - (A.12) 

we have 

sign[ljJ') sign[S) (iv) 

where 
(v) 

The assumption ap/~q < 0 determines the positive sign of m~. From 

(3.3), (3.5) and Lemma A.2 we find m; < o. Also, note that q' (r) can­

not be positive. Otherwise the capital market constraint (3.7) would 

not be binding since a reduction of both q and r according to q(r) is 

in the interest of the investor while not affecting the expected re­

turn of the financier. Hence, from (v), (A.11) and (A.12) it follows 

that S > 0 and therefore, by (iv), ljJ' > O. 

To prove (iii), recall (A.G) and insert (A.7) - (A.9). Then, it 

immediately follows: 

E 1T m* + E1T 
q' m r 9 > _ 1. 

E1T m* + E1T 
m q q 

Hence, by (iii) a > 0.11 
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Section 5 External Accounting and Auditing 

The Financial Theory of Agency as a Tool for an Analysis of 
Problems in External Accounting 

Ralf Ewert 

Summary: The purpose of this paper is to show how the financial theory 
of agency may be fruitfully applied to some problems in the field of 
external accounting. It is argued that a solution to certain normative 
problems in financial accounting requires a theory, which explicitly 
deals with the consequences of conflicts of interest between various 
groups of financiers for the investment and financing policy of the 
firm. The paper first shows that the financial theory of agency may 
provide such an approach. Then some results of existing models are sur­
veyed, especially with regard to the interdepencies between the role 
of accounting systems in mitigating agency problems of debt and several 
financing scenarios. 
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1. Introduction 

Although the investigation of problems in external accounting has a 

long history in economic science, it seems that there are still plenty 

of questions which have not yet been treated and answered in a satisfac­

tory way. Studies about economic effects of external accounting systems 

or valuation principles often prove to be value judgements or opinions 

rather than rigorous analyses. This disenchanting situation was until 

the mid-seventies partly due to a lack of economic models which were 

able to explicitly address central problems relevant to external account­

ing. In observing this fact, Hakansson (1978), p. 724, stated that "ad­

vances in finance, economics, and behavioral science are in the nature 

of a pre-condition for substantial further progress in accounting." 

This paper wants to show, that the Financial Theory of Agency (FTA) , 

which has rapidly emerged from the pathbreaking article of Jensen/Meck­

ling (1976), may constitute such an advance in finance. 

This assertion does not mean that the FTA solves all problems in account­

ing nor that it constitutes the universal approach all accounting re­

searchers and practitioners had waited for. Such a claim would neither 

be credible nor reasonable, because the theory is yet - despite the 

great progress achieved during the last years - just in its first stages. 

But it is argued that the FTA presents a framework which enables a de­

tailed and rigorous analysis of some problems of great interest to 

accounting researchers, especially when the function of an accounting 

system is viewed as the "protection of creditors' interests", which is 

one of the major goals of the external accounting system regulated by 

law in West Germany. 1) 

This paper is organized as follows: Section 2 gives a basic description 

of the FTA with special emphasis on the debt-related agency problems. 

This does not mean that the agency problems of equity are irrelevant 

for external accounting, but with regard to the development of concrete 

models for integrating the FTA and external accounting, the debt-rela­

ted agency problems have up to now received greater attention in litera­

ture than the agency problems of equity, so that this restraint becomes 

plausible. Section 3 shows how the FTA can generally be applied to po­

sitive and normative accounting questions. 2 ) Section 4 presents some re-

1) Themost recent discussion of balance-sheet purposes with respect to 
West Germany appears in Ellerich (1986). Note, however, that balance­
sheet purposes differ from country to country. For example, the "pro­
tection of creditors' interests is not a goal for the regulated 
accounting system in the USA. 

2) With respect to applications of other branches of the agency litera­
ture in the field of accounting see, for example, Gjesdal (1981). 
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sults of existing models. Because of the limited scope of this article 

it is impossible to present the models in section 4 in full depth, so 

that only the basic ideas for the derivation of the results will be 

outlined and mathematical reasoning is kept to a minimum for the purpose 

of this paper. 

2. The Financial Theory of Agency (FTA): A Basic Characterization 

2.1 Agency Relationshipsin Finance and the Tasks of the FTA 

According to Jensen/Meckling (1976), p. 308, an agency relationship can 

generally be defined as "a contract, under which one or more persons 

(the principal(s)) engage another person (the agent) to perform some 

service on their behalf which involves delegating some decision making 

authority to the agent". 1) Although this definition covers only the 

case of one agent, it should be clear, that a contract with the same 

characteristics as mentioned above except that there are many agents 

constitutes an agency relationship, too. It is one of the main features 

of such relationships that after the parties have entered into the con­

tract and time passes by, the agents regularly do not bear the full con­

sequences of their actions, because in most cases they share in some 

form or another the outcomes of their actions with the principal(s). 

Since it is assumed that all individuals act as only self-interested 

maximizers of personal welfare, the actions chosen by the agents will 

therefore depend upon the sharing rule and be altered compared to a 

situation where they bear the full consequences. These aspects have to 

be taken into account by the principal(s) in determining the terms of 

the contract. 

The above definition is very general and allows for many contractual 

relations to be interpreted as agency relationships. In their seminal 

article Jensen/Meckling (1976) interpreted the relations between an 

owner-manager of a firm (that is a manager who holds a positive frac­

tion of the firm's shares) and external financiers (creditors and 

shareholders who are not managers) as agency contracts. In this view 

the owner-manager ist the agent and the external financiers are the 

principals. Conflicts of interest between these groups emerge from the 

structure of the claims against the firm, that is, the fraction of 

shares held by the owner-manager and the amount of creditors' claims. 

This financing structure determines a special kind of sharing rule 

and so influences the decisions which are optimal from the viewpoint 

1) A similar definition appears in Ross (1973), p. 134. 
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of the agent after the money has been received from the external finan-

ciers. 

Viewing financing relations in this way leads to a cancellation of one 

of the major assumptions in deriving the irrelevance propositions in 

finance 1 ): The outcomes of the firm are no longer independent of the 

financing decisions, not only because of potential tax effects, but al­

so for reasons of conflicts of interest, which may result in another 

investment and financing program than otherwise (that means including 

potential tax effects but excluding the influence of the sharing rule 

itself) would be optimal. With this background, the FTA tries to ac­

complish three tasks: 

(a) The first one is to study the influences of the sharing rule itself 

by a precise analysis of the agent's optimal actions if a certain capi­

tal structure is assumed and the firm has already got the money. This 

results in an identification of several wealth transfer mechanisms 

(agency problems), which the agent may use to promote his own well-be­

ing at the expense of the other financiers' welfare after he has re­

ceived the money. 

(b) The second task is to establish a framework, in which it is possible 

to identify that group which ultimately bears the welfare losses result­

ing from agency problems and which is therefore generally interested in 

an installment of mechanisms to mitigate these problems. 

(c) The third task is to study the functioning of several instruments 

which could be designated to resolve agency problems and by this means 

to obtain a set of instruments, which is suitable for a mitigation of 

agency problems in a given situation. 

The remainder of this chapter follows the above mentioned tasks: First­

ly a description of the usually studied agency problems will be given. 

Secondly the framework for an analysis of the second and third task will 

be sketched. For a more detailed discussion of the concepts presented 

below, especially with regard to the agency problems of equity, the 

reader is referred to the reviews of Barnea/Haugen/Senbet (1981), (1985) 

and Jensen/Smith (1985). 

2.2 A Description of Agency Problems 

(a) Agency Problems of External Equity 

Imagine an owner-manager who derives utility from the three sources 

I) See Modigliani/Miller (1958); Stiglitz (1969); Schall (1972); Stig-
1 it z (1 9 7 4); F ama ( 1 97 8) . 
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(0:) money wages (which henceforth are assumed to be fixed), (/3) market 

value of the firm's shares hold by himself (y) and nonpecuniary bene­

fits, which are assumed to be job-specific and inseparable from the 

firm (the manager may, for example, value a luxurious office, the power 

over the firm's employees and/or the social prestige which is often 

interconnected with enlarging the firm's resources and thus managing a 

great enterprise). Assume furthermore that no debt is used. If the 

manager holds 100% of the firm's shares he bears the full cost of extend­

ing the amount of nonpecuniary benefits beyond the market-value-maximiz­

ing level in the form of a reduction in the value of his shares, which 

equals the reduction in the firm's market value. If he holds only a 

fraction of the equity, he derives the same utility from extending the 

nonpecuniary benefits, but no longer bears the full cost. Therefore his 

consumption of nonpecuniary benefits in the latter situation will be 

greater than in the former one, which corresponds to a reduction in the 

firm's market value. 

This situation was the one originally described and further elaborated 

by Jensen/Meckling (1976). However the conflicts of interest 

between managers and external stockholders are much broader in scope 

and emerge from several sources, which cannot be studied in this paper 

(for a review see Jensen/Smith (1985), pp. 101 - 111). For reasons 

mentioned above, the remainder of this article concentrates on the 

bondholder-stockholder conflict. 

(b) Agency Problems of Debt 

The following description relies on the assumption that the manager 

acts in the stockholders' interest, which at any time is assumed to be 

the maximization of the with-dividend market value of the firm's shares. 

There is limited liability for stockholders and a situation in considered 

where the bondholders' funds are already raised. The goal is to identify 

possible wealth transfermechanisms, i. e., to indicate actions which 

either become profitable for stockholders only because they harm bond­

holders or become unprofitable for stockholders only because the bene­

fits partly accrue to bondholders. The agency problems of debt usually 

studied in literature emerge from the following sources: 

(bl) Asset Liquidation and Payout of the proceeds 1 ) 

1) See Black/Scholes (1973), p. 651; Black (1976), p. 7; Myers (1977), 
pp. 162-163. Potential conflicts of interest between stockholders 
and customers with respect to liquidation decisions are studied by 
Titman (1984) and Swoboda (1987, this volume). 
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If there is no payout constraint, stockholders may choose to liquidate 

the firm's assets and to pay themselves the proceeds as a dividend. 

That action will be profitable for stockholders if the assets' liqui­

dating value exceeds the value of the shares in the going concern case 

(note that the total market value of the firm as a going concern is ir­

relevant for this decision rule) and the creditors' claims would be 

worthless. 

(b2) Debt-Financed Dividend payments 1 ) 

Stockholders may raise funds from new bondholders granting them priori­

ty of equal or higher 2 ) order than the initial debt claims and distri­

bute these funds to themselves. If the investment policy does not change 

and potential signalling and tax effects are ignored, the total market 

value of the firm remains constant, but wealth is transferred from the 

old bondholders to the stockholders 3). The reason is, that - due to the 

above mentioned priority rule - the new bondholders' claims get value 

from partly expropriating the initial debt. Since the new creditors 

pay for the value they receive from their claims and because stockhol­

ders get these funds, a wealth redistribution occurs. 

(b3) Asset Substitution ("Risk Incentive Problem") 4) 

This problem can best be demonstrated in a situation, where it is as­

sumed, that investment takes place at time t and liquidation occurs in 

t + 1. Remember the sharing-rule-feature of the debt contract: Since 

the creditors' claims have priority over the stockholders' claims, the 

operating cash flows in t + 1 first of all accrue to Dondholders and 

only the residual amount is left to stockholders. However, bondholders 

can never get more than their contracted claims, while they sometimes 

suffer losses if these claims exceed the operating cash flows. There­

fore stockholders - after having raised funds from creditors - might 

find it profitable to alter the risk of the investment program by sub-

1) See Fama/Miller (1972), pp. 151-152; Kim/McConnell/Greenwood (1977); 
Krainer (1977), pp. 2-4; Smith/Warner (1979), p. 118. 

2) This can be achieved, for example, by a sale-and-lease-back arrange­
ment, see Kim/Lewellen/McConnell (1978). 

3) Here it is assumed, that the old bondholders' claims are not com­
pletely safe. 

4) See Galai/Masulis (1976), pp. 62-64; Jensen/Meckling (1976), pp.334 
-337; Smith/Warner (1979), pp. 118-119; Drukarczyk (1981), p. 309; 
Golbe (1981); Zechner (1982), pp. 187-189; Gavish/Kalay (1983), pp. 
23-27; Green (1984), pp. 117-124. An explicit incorporation of 
taxes appears in Green/Talmor (1985). 
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stituting high-risk for low-risk-projects. Suppose, for example, that 

there are only two possible states s1 and s2 in t + and that the ori­

ginally implemented investment program yields the two possible out­

comes X(s1) > F > X(s2)' wherein F denotes the bondholders' claims. 

Let there be an alternative investment program, which yields the two 

possible outcomes Y(s1) > X(s1) and Y(s2) < X(s2) while leaving the ex­

pectation constant. In this case, more risk is expressed in enlarging 

the outcome difference between the two states. If it is now possible 

to substitute the y(.)- for the X(')-program, stockholders would fully 

reap the gain Y(s1) - X(s1) at the occurrence of s1 while creditors 

would completely bear the loss X (s2) - Y (s2) at the occurrence of s 2. 

Therefore, the substitution will be profitable for stockholders and 

this may occur even in those cases where the Y(')-program has a lower 

total market value than the X(·)-program. 

(b4) The Underinvestment Problem1) 

The existence of risky debt claims may render investment projects un­

profitable for stockholders although the projects may have a positive 

net present value (NPV). The reason for the occurrence of this case lies 

again in the sharing rule properties of the debt contract mentioned in 

(b3). Suppose stockholders raise new equity to finance a positive NPV­

project. If the creditors' claims are not completely safe, i.e., if 

there are at least some future states where the debt claims exceed the 

surplus of the already given investment program, the outcomes of the 

new project in these states first of all accrue to bondholders. The 

present value of the remaining outcomes for stockholders may thus be 

lower than the investment outlays and under these circumstances it does 

not pay for stockholders to put up new equity capital for the reali­

zation of a new project. 

In the above description each agency problem has been presented in iso­

lation to clarify the source from which it may emerge. However, if it 

is recognized that stockholders in most cases have simultaneously all 

possibilities studied above, the situation becomes more complicated. 

The debt financing of a new investment project, for example, can be 

interpreted as a combination of problems (b2) and (b4): First the pro­

ject is financed by the issuance of new equity and an under investment 

problem may arise. Then a debt financed dividend payment is made at 

the rate of that part of the investment outlays which should be finan-

1) See Myers (1977); Gupta (1982). 
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ced with new debt. Due to the effects mentioned in (b2), stockholders 

by this means are able to capture more of the project's NPV. This has 

led some researchers to the hypothesis that the under investment problem 

may be mitigated through the issuance of new debt. 1 ) That is, however, 

only one possible case. The author has shown elsewhere (see Ewert 

(1984); Ewert (1986a), pp. 195-226), that the debt financing of new 

projects may lead to overinvestment as well and, more surprisingly, 

even to more underinvestment than in the case of pure equity financing 2 ). 

An equal spectrum of possibilities emerges if it is assumed that new 

projects may be financed at least partly by the proceeds of a liqui­

dation of existing assets. This problem results in a combination of 

(bl), (b3) and (b4), but includes a somewhat different kind of asset 

substitution as (b3), because the liquidation of the existing program 

is not a pre-condition for the realization of the new one (in (b3) it 

was assumed that the programs considered are alternatives). For an ela­

boration of the over- and under investment problems in the case of li­

quidation-financing and for an integration of debt-and-liquidation-fi­

nancing cases the reader is referred to Ewert (1986a), pp. 227-245. 

A main feature of the above mentioned overinvestment situations is the 

(sometimes sharp) decline in the value of the bondholders' claims: An 

overinvestment can only be profitable for stockholders if they do not 

bear the NPV-diminution but this burden is transferred to creditors. 

The agency problems so far described emerge from the structure of the 

iinancial claims against the firm. Occasionally, some problems of in­

formational asymmetry are also included in a list of agency problems 

(see, for example, Barnea/Haugen/Senbet (1985), p. 38). Within this 

article that approach is not adopted because it would ultimately re­

sult in incorporating nearly all problems which are studied in several 

branches of the information economics literature. The goal of this pa­

per (and of most papers in the financial agency literature the author 

knows) is more modest and lies in studying the problems resulting 

merely from the financial structure. However, integrating the aspects 

of informational asymmetry may be a fruitful and very exciting task 

1) See Myers (1977), pp. 165-166; Smith/~varner (1979), p. 137; Stulz/ 
Johnson (1985), p. 515. 

2) See Ewert (1985), for an analysis of some determining factors of 
this agency problem. 
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for future research. 1) 

2.3 A Framework for an Investigation of Covenants 

To identify the ultimate bearer of the welfare losses resulting from 

agency problems and to establish a setting in which covenants including 

accounting systems can be studied, the following premises are set: 

P.l: Agency problems of equity are assumed to be not existing. At any 

time the managers act in the stockholders' interest. 

P.2: The participants in the market are assumed to be able to make 

rational and unbiased estimates of the financial consequences from 

whatever policy the managers choose. 

P.3: Contracts which directly and definitely specify a certain firm 

policy for all time-state-combinations are assumed to be not possible. 

P.4: The stockholders and bondholders of the firm considered are as­

sumed to be different, so that conflicts of interest may occur. 

P.5: The structure of the capital market allows the representation of 

individual preferences by the with-dividend market value of individual 

investment holdings (for example, there is sufficient "competitivity" 

and spanning in the capital market). 

P.6: By forces of a competitive capital market, individuals who be­

come new claimants of a firm at any time only get the risk-equivalent 

return of their investment. 

P.7: Possible market control mechanisms of agency problems (for ex­

ample, take-overs, recontracting of financial claims, side-payments, 

etc.) are assumed to be not fully effective. 

The above scenario characterizes most of the literature on debt-rela­

ted agency problems and its assumptions may be discussed and justi­

fied in several ways (see for a detailed discussion Ewert (1986a), pp. 

25-49). Within this framework, it can easily be shown, that the ini­

tial stockholders ultimately bear all wealth losses resulting from 

agency problems and thus have an incentive to engage in actions to mi­

tigate the agency problems. The proof of this statement proceeds as 

1) First steps are made by John/Nachman (1985), who investigate the 
underinvestment problem within a sequential rational expectations 
equilibrium, wherein stockholders may build a reputation. 
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follows 1) (all symbols in this section relate to the time of incor­

poration of the firm): Due to P.4 and P.5, the initial stockholders 

maximize the with-dividend value of the equity E(p) from any policy p 

(i.e. a flexible plan which determines the investment and financing 

program for all time-state-combinations): 

E(p) = A(p) + SIp) + max! (1) 

where A(p) denotes the initial dividend and SIp) the present value of 

the shares of policy p respectively. Using the cashflow identity (to­

tal cash inflows = total cash outflows) A(p) may be expressed as: 

A(p) D(p) - l(p) (2) 

where l(p) denotes the investment outlays and D(p) the funds raised 

from the initial creditors (note, that there are no operating cash 

flows at the time of incorporation and that the initial dividend A(p) 

may be negative, which corresponds to the initial stockholders' part 

of financing l(p)). Furthermore, SIp) can be written as: 

SIp) = VIp) - D(p) (3) 

where VIp) denotes the present value of the firm as a whole and D(p) 

equals the present value of the initial creditors' claims. Using (2) 

and (3), (1) can be written as: 

E(p) VIp) - l(p) - (D(p) - D(p)) + max! (4) 

Due to P.2 and P.6, D(p) equals D(p) and (4) reduces to: 

E(p) = VIp) - l(p) = NPV(p) + max! (5) 

where NPV(p) denotes the net present value of the firm as a whole when 

policy p is implemented. Let now be p* that policy which solves (5) in 

the absence of any agency problems. Those problems (as described in 

2.2), however, will lead to a deviation from p* after the initial funds 

have been raised. The market participants anticipate the policy which 

will be optimal for future stockholders (P.1, P.2, P.4, P.5) and price 

their claims accordingly, so that NPV(p*) is no longer attainable, be­

cause possible market control mechanisms are neither fully effective 

(P.7). Furthermore, p* cannot be directly specified in a contract due 

to P.3. Therefore, the market anticipates a policy p, which will be 

influenced by agency problems and from the definition of p* and the 

1) The following line of reasoning is performed similarly in Smith/ 
Warner (1979), pp. 157-159; Smith (1980), pp. 342-345; Ewert 
(1986a), pp. 53-64. 
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above discussion it follows that E(p) = NPV(p) ~ NPV(p*) = E(p*) must 

be true,1) so that the initial stockholders suffer all wealth losses re­

sulting from agency problems. 

If the use of debt principally increases the NPV (for example due to 

tax considerations) and the initial stockholders want to reap these 

benefits, they have somehow to convince the market that the forecasted 

agency problems (which ultimately lower the debt advantages) will not 

occur. Thus the initial stockholders are interested in implementing 

reliable mechanisms - henceforth called restrictions and symbolized 

by r - to mitigate the agency problems. Stockholders may, for example, 

restrict their future action space by means of dividend and financing 

constraints relying on accounting numbers, collateralization of assets, 

etc ...• Using restrictions, the realized policy may in general be ex­

pressed as a function p(~). However, the use of restrictions regularly 

involves some cost (for example, cost in specifying and auditing ac­

counting systems), which in general depends on the restriction and on 

the policy chosen. This cost is symbolized by k(r;p(r». Therefore, 

the stockholders' problem is to determine that restriction r*, which 

solves the following program: 

NPV(p(r);k(r;p(r») + max! 

r £ R 

(6) 

where R denotes all feasible combinations of restriction parameters, 

and the set R itself may be constrained by law (see Ewert (1986a), pp. 

61-64 for a detailed discussion). Obviously NPV(r*) can never exceed 

NPV(p*) and with a suitable definition of R it follows that NPV(r*) ~ 

~ NPV(p) must hold. 2) 

This scenario constitutes a framework in which the role of bond coven­

ants may be studied. By inspection of (5) and (6) such covenants are 

1) The difference NPV(p*)-NPV(p) depends on the possibilities to miti­
gate agency problems by the use of special financial contracts (call 
provisions, convertible debt, etc.). See for a discussion of these 
subjects Bodie/Taggart (1978); Barnea/Haugen/Senbet (1980); Haugen/ 
Senbet (1981); Green (1984); Kudla (1984); Barnea/Haugen/Senbet 
(1985), pp. 85-111. In the following it is assumed that specially 
designed financial contracts do not fully resolve the agency pro­
blems. 

2) The set R may be defined in such a way that it always contains the 
"zero-restriction", i.e., stockholders choose not to impose any re­
striction on their future action space and by this means the policy 
p is always attainable. 
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advantageous if they do not allow great deviations from the value-maxi­

mizing-policy p* and at the same time are not too costly to be imple­

mented. The above discussion has shown that the initial shareholders 

regularly are interested in some kind of creditor protection, as they 

gain from such protection through a higher price for the bonds and/or 

a lower rate of interest. Furthermore, the type of creditor protection 

in the agency framework has an intuitive appealing content: Prevent 

those actions, which would be taken and/or omitted by the stockholders 

after the debt issuance only because of wealth-transfer aspects. 

Before proceeding to the next section, the author wants to emphasize 

an important remark: It is true that (6) principally describes a frame­

work for an analysis of bond covenants but a detailed development of 

the optimal restriction-parameter-portfolio for a given firm in a given 

situation turns out to be very complicated. The author is not aware of 

any study which has already accomplished this very demanding task. 

Rather the existing studies (including those of the author) only carry 

out partial analyses in that they investigate the effic~cy of some a 

priori selected types of covenants (for example, security agreements, 

accounting-based payout constraints, etc.) 1) For each type of covenant 

the consequences with regard to agency problems are studied so that 

positive and negative features of the selected type of covenant can be 

identified. With these results one can - strictly speaking - only form 

an idea of why the selected constraints might have been chosen in real 

situations and/or of what might be the survival features of existing 

contracts. Therefore, the third task of the FTA mentioned in 2.1 has 

not yet been fully accomplished. This fact has to be carefully taken 

into consideration in interpreting empirical results and/or in assess­

ing the usefulness of predictions derived from the PTA in the field 

of positive and normative accounting research. 

3. The General Relationship Between the FTA and External Accounting 

3.1 Positive and Normative Questions in Accounting 

The distinction between positive and normative questions in accounting 

follows the usual distinction between positive and normative theories 

in economic science. Positive accounting research concerns itself with 

an explanation of observed phenomena in the field of accounting. Typi­

cal problems in this branch of accounting research are, for example, 

how the use of accounting numbers in bond covenants might be explained, 

1) Barnea/Haugen/Senbet (1985), p. 39, also emphasize this point. 
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why managers voluntarily choose some accounting ILlethods and others not 

if they have discretion to do so etc. On the other hand normative ac­

counting research deals with the question of how an accounting system 

should be. Those questions characterize particularly the viewpoint of 

the legislator, who wants to determine an accounting system to achieve 

some previously selected goals (for example "true and fair view", pro­

tection of bondholders' interests, protection of minority shareholders' 

interests, etc.). It has to be emphasized that the main part of the 

accounting literature in West Germany deals with normative questions. 1) 

There is an important link between positive and normative accounting 

research. Suppose the legislator wants to achieve a certain goal by 

the use of an accounting system. To determine an accounting system 

being suitable for the achievement of this goal the legislator has to 

develop hypotheses about the efficacy of alternative accounting mea­

surement .rules, that is, to develop and/or use theories about the con­

sequences of alternative accounting systems with respect to the pre­

viously selected goal. To guarantee that the theories used in this 

procedure have something to do with reality the hypotheses should among 

other things include knowledge of positive accounting theories, which 

have proven to be useful in explaining observed phenomena. Thus a theo­

ry, which explicitly deals with problems relevant to the legislator and 

whose testable implications have not yet been refused during the pro­

cess of empirical testing (i.e., the evidence is not substantially in­

consistent with the implications and/or predictions derived by the 

theory) turns out to be a good tool for deriving the desired hypotheses. 

Therefore the results of positive accounting research may provide a 

great part of the knowledge which is necessary to answer normative 
t " t' 2) ques ~ons ~n accoun ~ng. 

3.2 The FTA and Normative Accounting Research 

The FTA as shown in section 2 constitutes a framework which may be used 

to study the role and functioning of bond covenants, i.e., to identify 

mechanisms which are suitable to protect the claims of bondholders in 

the sense described in 2.3. As stated in the introduction, it is one 

of the major goals of the accounting system regulated by law in West 

1) With respect to empirical accounting researoh in West Germany see 
the reviews by Coenenberg et al. (1978); Coenenberg/Moller/Schmidt 
(1984) . 

2) Jensen (1983), pp. 320-323, also emphasizes this argument. 
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Germany to protect creditors' interests (pci). Accordingly there are 

obvious relations between these two subjects. 

First of all the FTA enables to interpret the goal "pci" as a vehicle 

to attain more allocative efficiency: Without any restrictions, cre­

ditors could be harmed by shareholders by deviations from the overall­

value-maximizing policy. Preventing such deviations (see relation (6» 

implies to implement a policy which will be near the overall-value­

maximizing policy and thus leads to more al.locative efficiency. Note, 

however, that this interpretation does not at all imply that the cre­

ditor protection has to be achieved by the intervention of the legis­

lator. The FTA makes no statements regarding the necessity of regula­

tory interventions. 1) It rather makes hypotheses about the likely con­

tracting outcomes which can be expected in private markets. Therefore 

the optimality concept given in (6) should not be overstated if the 

FTA is used to analyze accounting systems regulated by law, because a 

major problem in such an environment remains unresolved, namely: Why 

is regulation necessary? Furthermore, there are regularly many goals 

which at least the legislator in West Germany wants to achieve simul­

taneously by the use of an accounting system,2) so that an optimality 

concept based on just one goal would not be suitable for the law-maker 

(this conclusion does not cpange if the agency problems of external 

equity would have been included in the framework of section 2.3). 

That the optimality concept described in (6) is not directly applicable 

for the legislator does, however, not imply that the FTA is useless 

for regulatory problems. On the contrary: It is true that the goal 

"pci" is not the only objective to be achieved by regulatory interven­

tions but it is recognized as a very important one in West Germany by 

all parties. Therefore the decisions of the legislator may be improved 

by the use of a framework which allows to provide precise and in some 

cases even unknown knowledge about the consequences of an accounting 

system with regard to the "pci"-objective. 3 ) This is exactly the way 

in which the FTA may fruitfully be used. 

1) Such interventions are often justified by arguments of market fai­
lure with respect to the market for accounting information. A very 
illuminating discussion of potential pitfalls in these arguments 
is contained in Leftwich (1980). See for a more recent discussion 
of regulatory problems in financial accounting Schildbach (1986), 
pp. 89-98. 

2) See, for example, Baetge (1976); Ellerich (1986). 

3) A similar argument regarding the use of various research strategies 
for accounting policy decisions appears in May/Sundem (1976). 
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It has to be recognized, that the wealth of any group of claimants 

depends on the investment and financing policy chosen by the firm. Thus 

if a particular constraint shall be designed to improve the position 

of creditors one has first to develop hypotheses about the change in 

the investment and financing policy which will occur after the con­

straint has been implemented. From this analysis the change in the 

bondholders' position can be derived. This shows that a theory of firm 

policy serves as a necessary prerequisite for statements regarding the 

usefulness of particular accounting standards to achieve the "pci"­

goal. As to the author's view, for example, it is not sufficient to 

justify the usefulness of the well-known "principle of caution" for 

the "pci"-objective simply with the widespread argument that more funds 

are retained in the firm. Rather it has to be analyzed under what cir­

cumstances and in which way the "principle of caution" influences the 

investment and financing policy and the author has shown elsewhere, 

that such an analysis may lead to conclusions which are very different 

from the already existing opinions. 1) 

As described in section 2 the FTA fully incorporates the incentives of 

stockholders to harm creditors as well as the interdepencies between 

firm policy and restrictions. It deals explicitly with problems which 

are also relevant to the legislator and thus meets in any case the 

first of the two usefulness-conditions mentioned at the end of 3.1. 

The second condition refers to the compatibility of the theory's impli­

cations with empirical data. The way in which the FTA fulfills this 

second condition is described in the following paragraph. 

3.3 TheFTA and Positive Accounting Research 

As shown in 3.1 positive theories try to explain observed phenomena. 

In the ideal case the definitions and assumptions of the theory are 

used to obtain implications which are not immediately obvious by simply 

observing the initial premises. As far as the implications concern 

observable phenomena they can be confronted with the empirical evidence. 

If the data is considerably inconsistent with the implications the 

theory has to be modified, otherwise it temporarily may be accepted as 

an explanation of reality. 

The above arguments describe an ideill process, whicil the F'i.'A ilas 

not yet fully accomplished. The explanation process in the FTA pro­

ceeds in a slightly different way and may be characterized as follows: 

1) See Ewert (1986a). 
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Usually some real contracts are observed (for example, bond covenants 

which include investment-, financing- and/or payout constraints based 

on accounting numbers, security agreements, etc.). These contracts then 

are integrated into agency models to identify positive and/or negative 

features with respect to resolving the agency problems. If there are 

enough positive features of a contract to be derived from the analysis 

the observation of the contract in reality is said to be consistent 

with the hypothesis that the contracting parties try to mitigate agency 

problems. As far as the theory enables to make more concrete hypotheses 

regarding specific situations (for example, the higher is the debt­

equity ratio the tighter the payout constraint should be), these impli­

cations often are tested as well. This may lead to a further confir­

mation of the theory if the data is consistent with the hypotheses. 

'l'lleSE: explanations then are partly used in some branches of the positive 

accounting literature to perform further tests. The "economic consequen­

ces"-approach,1) for example, takes as given restrictions based on 

accounting numbers and their explanation derived from the FTA. Its goal 

is to explain the voluntary choice of accounting techniques by managers 

if the contracts give them discretion to do so as well as the voting or 

lobbying behavior of firms with respect to mandatory accounting rule 

changes. The hypotheses are derived from arguments of costly contract­

ing which are similarly used in the FTA. If the empirical evidence is 

consistent with the hypotheses this leads not only to a temporary 

acceptance of the hypotheses and the "economic consequences" approach 

itself, but also to a further confirmation of the FTA from which this 

approach has partly been derived. 

In view of the fact that up to now positive research in the agency 

literature takes the form described above one can say that a great part 

of the empirical evidence is consistent with the implications of the 

FTA. 2 ) This theory enables a meaningful interpretation of many elements 

in financial contracts the function of which was previously not well 

1) See for a review Holthausen/Leftwich (1983). 

2) See for studies regarding the explanation of observed contracts 
Smith/Warner (1979); Sffiith (1980); John/Kalay (1982), pp. 467-468; 
Kalay (1982); Leftwich (1983). With respect to the "economic-con­
sequences" approach see Deakin (1979); Dhaliwal (1980); Bowen/ 
Noreen/Lacey (1981); Leftwich (1981); Lilien/Pastena (1982); Daley/ 
Vigeland (1983); Larcker/Revsine (1983); Lys (1984); Healy (1985); 
Zimmer (1986). See for empirical studies regarding the explanation 
of observed financing structures Thatcher (1985) and Kim/Sorensen 
(1986). Empirical work with respect to possible wealth transfers 
in processes of financial restructuring is reviewed by Jensen/Smith 
(1985), pp. 112-117. 
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understood. The FTA allows, for example, an explanation of the wide­

spread use of the so called "financing rules" based on accounting 

numbers,1) whereas such an explanation has sometimes been described as 

scientificly not possible. 2 ) With respect to positive accounting re­

search and the "economic consequences"-approach, which is derived from 

the agency literature, Holthausen/Leftwich (1983), p. 79, even 

characterize this approach as "the most innovative and promising in 

financial accounting". Therefore, the second of the two usefulness 

conditions mentioned at the end of 3.1 seems to be fulfilled by the 

FTA as well. 

Remember, however, the arguments presented at the end of 2.3, where it 

was argued, that the FTA up to now has not fully accomplished the task 

of deriving an optimal restriction-portfolio in a given situation. This 

fact may have important consequences with respect to the interpretation 

of positive research in the agency literature for the following reaSOllb: 

In view of the ideal explanation-process described at the beginning of 

this paragraph, an explanation of observed contracts would mean that 

the contracts have to be fully endogenized by the theory. This amounts 

to an analysis, in which first of all it is shown, that from a given 

set of premises an optimal set of restriction parameters emerges.These 

predictions have to be confronted with reality in a second step, i.e., 

contracts observed in a real situation which corresponds to a set of 

assumptionsin theory have to be compared with contracts that theory 

would predict for this situation. Since the extant FTA does not fully 

endogenize contracts, the results from positive research in agency 

literature have therefore to be interpreted with caution. There are, 

for example, several different mechanisms which have positive features 

with respect to resolving the underinvestment-problem, especially 

several types of payout constraints and - as was recently shown by 

Stulz/Johnson (1985) - secured debt. 3 ) If it is recognized, that both 

mechanisms are costly to be implemented, the theory not only has to 

identify positive and negative features, but it also has to show under 

which circumstances and in which extent it is optimal to use only one 

or both or even none of the above mentioned constraints. Furthermore 

1) See, for example, Kalay (1982), pp. 218-219, pp. 228-232; Leftwich 
(1983); Ewert (1984). 

2) See Bieg (1983), p. 496. 

3) See for other positive features of secured debt with respect to 
the mitigation of agency problems Smith/Warner (1979), pp. 127-128; 
Swoboda (1982); Rudolph (1982); Drukarczyk (1983); Schildbach (198~); 
Rudolph (1984); Rudolph (1986). 
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such an analysis has to consider other restriction parameters and other 

possible agency problems as well. Therefore the explanations so far ob­

tained from positive research in agency literature are very prelimina­

ry in character and a further development of theory is necessary for an 

improvement on this point. 1 ) Within the current state of knowledge, 

however, the FTA seems to be very fruitful in explaining observed phe-

nomena. 

4. Some Applications of the FTA in the Field of External Accounting 

4.1 Preliminaries 

While the previous sections were concentrated on general topics the 

remainder of the paper presents some results of existing models. Due to 

space limitations the proofs of the stated results are generally omit­

teci and or.ly the key ideas are outlined. For a more detaileci discussioi. 

the reader is referred to the literature cited below. 

The analysis below is performed under the general assumptions mention­

ed in 2.3 and within the following simplified frameworkl A two-period­

three-date (to' t 1 , t 2 ) model will be considered. The initial invest­

ment program at time to has already been fixed and the involved initial 

investment outlays have been financed partially by the issuance of a 

pure discount bond with nominal claims F maturing at t 2 • The to-pro­

gram yields in t1 and t2 positive but uncertain outcomes. To concen­

trate only on wealth-transfer aspects taxes are not explicitly incor­

porated into the analysis and bankruptcy costs at the date of maturity 

t2 are assumed not to exist. 

The model now explicitly studies the stockholders' optimal policy in 

t 1 , where the firm can invest any amount in a new project, whose out­

come function in t2 is assumed to be state-dependent, strictly concave 

with respect to the investment outlays and to have strictly positive 

marginal outcomes for all investment levels, so that the total cash 

flows from the new project in t2 are positive for positive investment 

levels. Furthermore, the present-value- and the NPV-function of the 

new project are - within a usual state-preference valuation approach -

strictly concave as well. Except for the possibility of investing in 

t1 stockholders may either be allowed to issue new debt of at least 

the same priority as the old one and to liquidate the already existing 

program in t1 (henceforth called "complex scenario") or be not allowed 

to do so (henceforth called "simple scenario"). Thus in a simple scenario 

1) A similar argument appears in Raviv (1985). 
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the investment outlays in tl have to be financed exclusively ~y the 

retention of operating cash flows and/or the issuance of new equity 

and/or the issuance of new (but subordinated) debt (all three methods 

of financing are, however, equivalent under the above assumptions). 

Furthermore, the agency problems (bl), (b2) and (b3) stated in 2.2 are 

not possible in a simple scenario. 1 ) A similar argument holds for the 

combined agency problems described in 2.2, so that the set of possible 

agency problems in a simple scenario reduces to the under investment 

problem (see (b4) in 2.2). If all agency problems described in 2.2 

are supposed to exist one hus therefore to consider complex scenarios. 

The results presented below are only a selection and do not cover the 

whole set of existing results with regard to the role of accounting 

systems within an agency framework. In what follows the term "restrict­

ion" or "constraint" always expresses a reduction in the action space 

for stockholders and an accounting system is viewed as a means of 

providing a direct payout constraint 2), i. e., the determination of an 

amount which serves as an upper limit (payout potential) for the distri­

bution of funds to shareholders to mitigate the bondholder-stockholder 

conflict. This corresponds to the "payout allocation function" of the 

accounting system regulated by law in West Germany with respect to the 

"pci"-goal. 

4.2 The Relations;lip Between a Mitigation of Agency Problems and the 

Goal "Protection of Creditors' Interests" 

In paragraph 3.2 it was shown that although the optimality concept (6) 

of the FTA may not be suitable for a legislator, an analysis of agency 

problems should nevertheless be performed. To stress the importance of 

this argument one can show that the following theorem~must be true: 

Theorem 1: If the implementation or tightening of a restriction r leads 

to a mitigation of agency problems in t1 (that is, NPV (r;t 1 ) exceeds 

NPV (t 1 ) without the implementation or tightening of r), the wealth 

of the initial bondholders in t1 increases at least by the raise in 

NPV of the firm as a whole. Decreases in wealth of the initial bond­

holders in t1 induced by a restriction are possible if and only 

if the implementation or tightening of a restriction r leads to a raise 

in agency problems (for a proof see Ewert (1986a), pp. 249 - 251). 

1) The asset substitution problem (b3) ultimately implies a liquida­
tion of the already existing program and is therefore not possible 
in a simple scenario. 

2) See for a more detailed discussion of several types of payout con­
straints Kalay (1982); Ewert (1986a), pp. 100-143. 
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The proof of Theorem relies on the idea, that the policy p(r) chosen 

by stockholders with r (or with a tightening of r) was always possible 

for them without r. If there is p(r) + p (p denotes the stockholders' 

optimal policy without r) and if NPV (p(r);t1) > NPV (p;t1) holds, the 

reason that stockholders did not choose p(r) before must be that more 

than the increase in NPV would be captured by the initial bondholders. 

This leads ultimately to Theorem 1, which gives strong arguments in 

favor of an agency analysis, if tae purpose ot tile Dalallce-slleet lS -

among other things - the "pci". 

Furthermore, note that the contents of Theorem 1 are ultimately re­

sponsible for the fact, that at th~ initial date to the initial stock­

holders fully bear all wealth losses resulting from agency problems 

and capture all gains from mitigating ,agency problems (as shown in 

2.3): If a restriction r resolves agency proble~s, the initial bond­

holders anticipate the consequences stated in Theorem 1 and pay for the 

increased value of their claims, so that the ini~ial stockholders are 

benefited. 

4.3 The Role of the "Principle of Caution" in Resolving Agency 

Problems in Simple Scenarios 

As far as the "payout allocation function" with respect to the "pci"­

goal is concerned the well-known "principle of caution" seems to have :re­

ceivea SOllIe aura of divinity in the ,.ccounting literatu:re. 1) 'rhe essence 

of its justification lies in the simple fact mentioned in 3.2, i. e., 

the lower valuation of the firm's assets in the balance sheet leads to 

an at least temporarily retention of more funds in the firm and this is 

hypothesized to strengthen the firm's ability to repay debt. Even most 

recent publications dealing with the problem of how to achieve more 

"pci" by, among other things, the use of suitable accounting systems go 

- with respect to accounting measurement rules - not very far beyond 

stating the above hypothesis and promote an extension of the "principle 

of caution" over the already existing level. 2) 

The FTA has proven to be very useful for an analysis of the efficacy 

of alternative accounting measurement rules because it has allowed not 

only to identify sufficient conditions under which the above arguments 

1) In a commentary of the new balance-sheet-directive law in West 
Germany, Weber (1986), p. 125 describes the "principle of caution" 
as the most important accounting principle. 

2) See, for example, Hemmerde (1985), pp. 397-443; Bitz/Hemmerde/ 
Rausch (1986), pp. 186-203. 
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are true but also to discover scenarios in which they may be (but need 

not be) false. Unfortunately the conditions which lead to the former 

case seem to be no more realistic than those which lead to the latter 

one, so that the above arguments in favor of the "principle of caution" 

should be somewhat qualified. To justify this statement the sufficient 

conditions for the "positive" case have first to be examined. 

It turns out that the simple scenario of the model described in 4.1 is 

sufficient for all hypothesized positive features of the "principle of 

caution" with respect to the "pci"-goal. Remember that- in a simple 

scenario only the underinvestment problem is possible to exist at t 1• 

A natural means of mitigating this problem is to establish a minimum 

investment constraint at t 1 , i. e., to determine an investment level 

which stockholders are not allowed to fall short of. A direct payout 

constraint based on an accounting system provides such a minimum in­

vestment constraint for the following reasons: Let NE(r;t 1) denote 

the net earnings of accounting system r (all symbols refer to t 1) and 

let X(t 1) be the operating cash flow of the to-program. NE(r;t 1) now 

may be expressed as: 

(7) 

where ~(r;t1) denotes all differences between X(t 1) and both the ex­

penditures and the earnings of accounting systenl r (for example, de­

preciation, etc.). It is assumed that ~(r;t1) > O. If B(t 1) denotes 

cash inflows from new equity and OS(t1) denotes cash inflows from the 

issuance of new subordinated debt, the following cash flow identity 

must hold for t1 in the simple scenario of the model described in 4.1: 

A (t 1) + I (t 1) = x (t 1) + B (t 1) + os (t 1 ) (8) 

where A(t1) and I(t1) denote the payouts to stockholders and invest­

ment outlays respectively (note that there are no payments of interest 

and no principal payments in t 1 ). Since B(t1) and OS(t1) have no wealth­

transfer potential their use for the payment of funds to stockholders 

need not be restricted. Therefore the following payout constraint is 

assumed: 

(9) 

where the max {·}-operator means that stockholders are not obliged 

to compensate for negative net earnings by issuing new equity and/or 

subordinated debt (note that A(t 1) ~ 0 as a negative payment to stock­

holders implies ultimately the payment of new equity into the firm, 

for which there is an own variable B(t1». By using (7) and (8), (9) 

may be expressed as: 
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I (t 1) ;; min {ll (r; t 1 ) ; X (t 1 ) } (10) 

Inequality (10) gives the desired result and shows the minimum invest-

ment constraint implied by the direct payout constraint (9). The "prin­

ciple of caution" leads to lower asset values and thus increases the 

minimum investment constraint by an increase in lI(r;t 1). The detailed 

analysis of the efficacy of increased minimum investment constraints 

in a simple scenario (see John/Kalay (1982); Ewert (1986a), pp. 148 -

180) can"be summarized by the following theorem: 

Theorem 2: Let there be a simple scenario of the model presented in 

4.1. Then a restriction of the type described in (9) becomes the more 

relevant the more initial debt (measured by the claims F) is used. An 

increase in lI(r;t 1 ) can never lead to a decrease in the stockholders' 

realized investment level and there may be states in t 1 , where even a 

small increase in lI(r;t 1 ) may lead to a relatively large increase in the 

realized investment. Furthermore, an increase in lI(r;t 1 ) will never harm 

the bondholders, but it may induce overinvestment. Apart from cost con­

siderations an increase in lI(r;t 1 ) may become problematical from an 

overall-value-maximizing-viewpoint only if it leads to overinvestment 

in at least one t 1 -state. 

Theorem 2 shows, that within a simple scenario the "principle of caution" 

has indeed absolutely positive features with respect to the "pci"-goal. 

It also shows, however, that this may be accompanied by overinvestment 

and thus by a non optimal investment policy. The simple scenario de­

scribed in 4.1 may be interpreted as a basic debt contract in which the 

liquidation of assets is prohibited and either stockholders are not 

allowed to issue any new debt or there are "me-first-rules" (see Fama/ 

Miller (1972) I pp. 151 - 152) in favor of the initial creditors. Espe­

cially the last two characteristics are rarely found in reality. There­

fore it seems interesting to relax the financing assumptions of the 

simple scenario and to perform further analyses. 

4.4 Payout Restrictions in Complex Scenarios 

In this paragraph it is assumed that stockholders are able to liquidate 

the already existing program in t1 and to issue new dent with tile 

same priority as the old one. In this case it can be shown that it is 

optimal for stockholders always to use at least one of these two activi­

ties (regularly a combination of both) in the maximum amount they are 

allowed to (see Ewert (1986a), pp. 239 - 249) I whereas financing instru­

ments without any wealth transfer potential are inferior for them. 

Furthermore the combined agency problems described in 2.2 may arise. 
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In such an environment a direct payout constraint of the type given by 

(9) may be viewed as providing a specific combination of both a mini­

mum investment constraint and a financing restriction for the follow­

ing reasons 1 ): Let L(t 1 ) denote the proceeds from the liquidation of 

already existing assets and let DE(t 1 ) express the proceeds from the 

issuance of new debt with equal priority as the old one in t1 respec­

tively. In a complex scenario of the model described in 4.1 the cash­

flow identity (8) now becomes: 

( 11 ) 

It is again assumed that payout restriction (9) holds and that NE(r;t 1 ) 

may be expressed as in (7). Note that in principle in a complex scena­

rio 6(r;t1 ) may depend on L(t 1). In the following it is, however, as­

sumed that the determination of NE(r;t 1 ) occurs immediately before 

stockholders choose their optimal policy, so that 6(r;t1 ) does not de­

pend on the stockholders' actions. Using (11) and (7), (9) may be ex­

pressed as: 

( 12) 

Inequality (12) may be interpreted as follows: Because of L(t 1 ) ~ 0 

and DE(t 1 ) ~ 0, the right-hand side of (12) expresses a minimum invest­

ment constraint similar to the one given ny (10). Moreover the sum of 

L(t 1 ) + DE(t 1) may not go beyond that part of the t 1-investment which 

exceeds the amount given by the minimum investment constraint. This 

latter amount has thus to be financed by instruments without any wealth 

transfer potential. Therefore, a direct payout constraint can be inter­

preted as a combination of two in principle different restrictions. 

First it includes the following pure financing constraint: 

L (t 1 ) + DE (t 1 ) 0, if I (t 1 ) ;;; min {6 (r;t 1 ) ;X (t 1 )} (13) a 

L (t 1 ) + DE(t 1 ) ;;; I (t 1 ) - min {6(r;t1 ) ;X(t1 )}, (13) b 

if I (t 1 ) i: min {6(r;t 1 ) ;X(t1 )} 

Note that (13)a and (13)b allow for I(t 1 ) = 0 and therefore do not con­

tain a minimum investment constraint. If, however, (13)a and (13)b are 

combined with a pure minimum investment constraint as given by (10) 

one obtains exactly the relations expressed in (12). 

It can be shown, that for an analysis of the efficacy of a direct pay­

out constraint within a complex scenario the above splitting turns out 

to be very useful and the relative importance of the pure financing 

1) See for a detailed discussion of this splitting Ewert (1986a), pp. 
254-272. 
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constraint and the minimum investment constraint for the functioning 

of the payout restriction can be identified (for a detailed discussion 

see Ewert (1986a), pp. 254-346). Furthermore, the following theorem 

emerges from this analysis: 

Theorem 3: Let there be a complex scenario of the model described in 

4.1. Then there may exist intervals of ~(r;t1)' where an increase in 

~(r;t1) induces such changes in the stockholders' optimal policy that 

the initial bondholders' wealth at t1 decreases. Furthermore the direct 

payout constraint may be responsible for overinvestment even if ~(r;t1) 

does not exceed the overall value maximizing investment level. 

Theorem 3 shows that a more "cautious" valuation of the firm's assets 

(i.e., an increase in ~(r;t1)) may actually harm the initial bondhol­

ders (for detailed examples see Ewert (1986a), pp. 293-316). If this 

case occurs it follows from theorem 1 that the increase in ~(r;t1) has 

increased agency problems as well. Thus the above analysis shows that 

the efficacy of the "principle of caution" depends on the scenario 

chosen. The complex scenario may be interpreted as a basic debt con­

tract, which allows stockholders more discretion than does the basic 

debt contract of the simple scenario. Viewed in this way the above 

arguments emphasize the role of the restriction portfolio in which the 

payout constraint is embedded. As stated in paragraph 2.3 the detailed 

development of optimal restriction portfolios remains to be done by 

future research. 

5. Concluding Remarks 

As shown above the FTA proves to be a useful tool for an analysis of 

problems in financial accounting. By means of the PTA it can be under­

stood that an accounting system may induce completely different conse­

quences for different financing scenarios. These results imply that 

one should carefully specify the assumptions if an analysis of the 

functioning of an accounting system has to be performed (although such 

an explication of premises may be viewed as a natural prerequisite for 

every scientific analysis it unfortunately not always seems to be a 

naturalness in the field of accounting research). 

The above analysis may and should be extended in several ways. Existing 

extensions of the model described in paragraph 4.1, for example, deal 

with the incorporation of investments in the financial markets 1) and 

1) See Kim (1982) and Ewert (1986a), pp. 180-191, pp. 360-365. 
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the integration of agency models in a signaling framework. 1) Further­

more it is possible to identify many aspects of a payout constraint 

whose efficacy is not yet fully understood. 2) An example is the aspect 

of cumulativity (that is the possibility to build reservoirs of pay­

able funds and to use them in later periods), whose effects with re­

spect to agency problems are up to now only hypothesized 3 ) or studied 

within a simple scenario. 4) In any case agency theory opens up new 

perspectives for studying problems in financial accounting. This as 

well as the current research on information economics will hopefully 

enhance our knowledge about accounting phenomena. 
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Asymmetric Information between Investors and Managers 
under the New German Accounting Legislation 

Friedrich Fricke 

Summary: This article analyses the ways in which the positions of 
investors and shareholders on the one side and of managers on the 
other side will be affected by the New Accounting Directives Law. 
Although the literature is emphasizing the many impro~ements result­
ing from the NeW Accounting Law, there are some consequences of mis­
cellaneous character. In particular, the question arises in which way 
managers alter their attitude as a reaction to the law. 
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For a variety of reasons, it is not possible to give full and compre­

hensive details on the subject of the Information structure of the 

New German Accounting Legislation. The changes due to the Accounting 

Directives Law1 )are too wide ranging, commencing with classification 

requirements through valuation principles and up to the extended stO.tu­

tory audit and disclosure requirements of the financial statements. 

Starting in 1990, it will be compulsory to prepare consolidated balance 

shee~even on a worldwide basis which is a separate and voluminous 
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subject in itself. 

The following subjects are therefore selected and discussed in this 

article: 

• Possibilities of analysing the balance sheet, 

• Possibilities of analysing the profit and loss account, 

• Extended statutory audit requirements, 

• Bxtended disclosure requirements. 

Depending on their individual interests, the above-mentioned subjects 

affect the investor (principal) on the one hand and likewise the mana­

ger (agent) on the other hand:)This article is an attempt to show the 

effects of these changes resulting form the new law on the principal's 

and the agent's positions. In addition, a preliminary review is pre­

sented on how principal and agent will react to the reforms. 

2. The Concept of "Information Structure" 

It is difficult to define the concept of "Information Structure" 

clearly and completely. Due to the fact that this concept covers the 

entire Accounting Directives Law, the definition will be the following 

transcript of five properties: 3 ) 

a) The concept "Information Structure" includes information media, 

information sources, parties interested in information and the 

contents of information. 

b) The information media in the Accounting Directives Law are the 

balance sheet, the profit and loss account, the notes to the fi­

nancial statements and the management report. 

c) The information sources are the Federal Gazette and/or the finan­

cial statements filed with the Commercial Register (extended dis­

closure) and also the sources to which the investors have direct 

access (e.g. accounting records, agreements and credit lines 

amongst others) . 

d) Parties interested in information are today's and future princi­

pals (creditors and shareholders), agents (managers), the revenue 

authorities, and employees especially if they participate in the 

company's earnings. 

e) The contents of information which in some cases have been improved 

by the new law concern, amongst others: 

• clearer and more understandable presentation due to classifica­

tion formats, valuation provisions, statutory notes to the 
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financial statement and management report for extended range of 

businesses obliged to set up financial statements, and particu­

larly for companies, 

• more dependable presentation because the valuation margin has 

been tightened and extended number of companies now being sub­

ject to annual audit of financial statements, 

• accelerated preparation of the financial statements due to the 

requirement of a deadline to prepare and submit to the share­

holders. 4 ) 

3. The Possibilities of Analysing the Balance Sheet 

3.0 General Remarks 

As far as the external balance sheet analysis is concerned, an enormous 

increase in the amount of items for analysis is to be expected. Due to 

the extension of disclosure, there will be about 300,000 limited lia­

bility companies whereas before there were 2,000 companies only which 

had to disclose according to stock corporation law or publicity law. 

In future, the published financial statements of companies (limited 

liability companies, stock corporations and partnerships limited by 

shares) will provide a good insight into the various trade groups. It 

will, particularly for financial institutions;) allow easier comparisons 

to be maJe betwee~ the companies of a branch. Thus, a wider range of 

people will be engaged in balance sheet analysing such as suppliers, 

customers or competitors who, up until now, had no access to these 

financial statements. The question arises whether or not new analysing 

methods have to be developed since the methods used to date were mainly 

concerned with the law classification format~)of stock corporations. 

Due to the new classification formats for the balance sheet (§§ 247, 

266) as well as profit and loss account (§ 275), and due to the formal 

classification requirements (§§ 243 PP., 265, 275), the annual finan­

cial statements become clearer and more understandable. This is parti­

cularly true as far as periodical comparison is concerned!) 

3.1 Property Structure (Assets) 

As far as the property structure is concerned, the information available to 

creditors will improve. Companies are now required to show their fixed 

assets gross(§ 268 Abs. 2). That is, historical acquisition/manufacturing 

costs mus·c be shown as well as as the related accumulated depreciation. 
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The gross method gives a better view of the age structure of the 

assets; it shows the need to reinvestS) and the extent of waste. 

There are significant changes with respect to intangible fixed assets 

(patents, licences, goodwill, etc.) insofar as the intangible assets 

now have to be capitalized if they were acquired against payment 

(§ 248 Abs. 2). Combined with the information in the management re­

port concerning research and development (§ 239 Abs. 2 Nr. 3), and 

with the help of time studies and intercompany comparisons, interest­

ing conclusions about a firm's future prospects can be drawn. The 

information concerning the buying of patents and licences may even 

disclose a technological dependency. g) 

Medium sized and large companies have to disclose their company connec­

tions 10 ) by showing their shares in affiliated enterprises and partici­

pations (§ 266 Abs. 2). Notes to the financial statement must include 

specific disclosures concerning participations (20 %and more); in 

accordance with § 235 Nr. 11, name and seat of the affiliated enter­

prises, the percentage of shares of the capital, the equity and the 

results of the last financial year must be stated (a so-called list of 

participations). \vith the help of this information, there is also the 

possibility to look at the financial statements of the stated affiliated 

enterprises. In addition, loans, receivables and liabilities related to 

affiliated enterprises and/or participations must appear as special 

items (§ 266 Abs. 2). Contingent liabilities must be shown separately 

(§ 268 Abs. 7). All this provides a better view of the affiliations of 

enterprises. This is not irrelevant since a parent company in diffi­

culties will nearly always affect a subsidiary. 

An improvement concerning the liquid assets analysis 11 ) is that now 

companies will have to mention separately the amounts of receivables 

with a remaining term of more than one year (§ 268 Abs. 4). Therefore, 

the receivables with a short remaining term (under one year) can now 

be determined. Advance payments must be shown directly within fixed 

assets and inventories (§ 266 Abs. 2). 

The task for the person analysing the balance sheet to find hid~en 

reserves in the fixed or current assets is now easier as in accordance 

with § 252 Abs. 1 Nr. 6 for all legal forms and types of business con­

sistency of valuation is prescribed. 12) Companies become essentially 

restricted in building up or releasing hid2en reserves (compare § 279 fz.). 

The undervaluation,although still permissible, becomes clear due to 

classification und information provisions (compare §§ 274,231,284 Abs. 2). 



3.2 Capital Structure (Equity & Liabilities) 

In future, the equity will be disclosed en bloc and classified as to 

its sources. 13 ) Both the income retention policies and the level of 

self-financing become evident. 14) Additionally, an "adjusted" equity 

can be determined if, for example, omitted pension accruals 15 ) are 

being subtracted and undervaluations in the current assets are being 

added. 16) 
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The accruals are presented more clearly through subclassification 17 )and 

through the notes to the financial statements (§ 285 Nr. 12). The per­

mitted accruals for expense matching (5 249 Abs. 2)18), however, will 

become a problem as these will provide a variety of possibilities. 

Some of these, on particular occasions, may have a dubious nature. As 

the accruals for expense matching are n0t tax deductible, they can be 

expected to occur in profitable enterprises. 19) 

With regard to the liabilities, a wide range of new additional infor­

mation is now available. Companies have to note the amount of liabili­

ties with a remaining term of up to one year. The notes to the finan­

cial statements must include the total amount of liabilities with a 

remaining term of more than five years (§ 285 Nr. 1a). Furthermore, it 

must be mentioned the total amount of liabilities which are secured by 

mortgages or other rights giVing the type and form of security. 

Large companies must give this information for each separately shown 

liability item, and thus the indebtedness of a large company can be 

clearly discerned in a "liability survey".20) 

Due to the disclosure requirements, five aspects can be recognized: 

• maladjusted structure, e.g., too many short term liabilities, 

• criteria for the maximum lines of credit or preferred forms of 

security for certain groups of creditors. 

• the total amount of other financial commitments 21 ) which do not 

appear in the balance sheet (§ 235 Nr. 3), e.g., invisible financ­

ing through leasing, 

• liabilities between affiliated enterprises, 

• concerning limited liability companies, the liabilities relative 

to the shareholders (§ 42 Abs. 3 GmbHG). 
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3.3 Financial Structure (Horizontal Key Figures) 

In practice, especially in the area of credit checks through banks, 

the horizontal key figures are ascertainea repeatedly. Due to the new 

disclosure of the remaining liability terms (up to now original lia­

bility term), it is now possible to divide the liabilities into term 

periods. In particular, the short term debts can clearly be deter­

mined. 

3.4 Statements of Changes in Financial Position/Cash Flow Analysis 

The statement on sources and application of capital, in spite of uni­

versity professors' recommendations 22 ), did not become compulsory for 

the companies. In order to analyse the financial position under the 

new law, however, the statement of changes in financial position is 

indispensable. 

The cash flow is one of the most important key figures of liquidity. 

To analyse the cash flow according to the New Accounting Directives 

Law, the short formula used hithert024) has to be modified. 25 ) 

4. The Possibilites of Analysing the Profit and Loss Account 

4.0 General Remarks 

For sole proprietorships and partnerships there is, apart from the 

balance sheet, no regulation for a classification format of the profit 

and loss account (§ 247). This is surely a handicap for the external 

analyser. 

Companies can present the profit and loss account in vertical form 

following the methods of total costs of sales (§ 275 Abs. 1). Even 

though each format (§ 275 Abs. 2 and 3) on its own may provide enough 

information, the option of application will make a branch comparison 

difficult. 

4.1 Analysing the Result 

In the area of result analysing, the first concern is the amount of 

the annual result (net income for the year according to § 275 Abs. 2 

and 3) and the changes as compared with the previous year; a serious 

problem in this connection could be accounting policies affecting the 

result. 26 ) 
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The main problems for the analyst were, up to the present time, the 

possible choice of valuation methods and the missing consistency con­

cept. The situation has improved considerably because the hidden re­

serves made permittedly are now more transparent and companies are 

strongly restricted in building them up. With the relevant information 

in the notes to the financial statements, it is possible to derive an 

"adjusted" net income from the shown net income for the year. 27 ) 

The introduction of the consistency concept with regard to valuation 

will ensure a better comparison of the annual results in the time 

series; accounting policies by means of changes in valuation methods 

are in future difficult. 

1he profit as per tax balance sheet is the most reliable way to measure 

the success. A great number of medium size and small enterprises are 

preparing only one balance sheet anyway, namely the tax balance sheet. 

With regard to these companies, the estimation of the tax balance pro­

fit will become easier since taxes on earnings have to be disclosed. 

Considering the complex structure of the corporation tax (key-word: 

equity available for distribution), it is dubious if one could progress 

from those taxes to a sensible conclusion about the taxable result. 

As far as the structure of the result is concerned, it must be stated 

first that the external analyst has no or only very restricted possi­

bilities to interpret the factors of success of small and medium size 

companies. Small companies are not obliged to disclose their profit 

and loss account (§ 326). Medium size companies may combine certain 

items under the heading "Gross Results" (§ 276). 

For the external analysis, the classification format according to § 275 

appears at first attractive because it breaks down the annual result 

into area results, namely 

Operating results 
+/- Financial results 

Results from ordinary activities 
+/- Extraordinary results 

Taxes 
Net income/net loss of the year 

According to the definition of the extraordinary results (§ 277 Abs. 4), 

all items relating to another financial year and arising from ordinary 

activities are included in the operating result. However, the aperiodi­

cal items must be commented on in the notes to the financial statements 

if they are material (§ 277 Abs. 4 Satz 3). Particularly problematic is 
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the item "Other operating expenses/income" since this includes changes 

of accruals and of the reserve for an increase in prices as well as 

special items which have a portion of equity. 

The financial result includes income from participations, securities 

and long term loans, other interests (each of which is marked "of 

which from affiliated enterprises"), and amortizations and interest 

expenses. 

The items "Extraordinary Income" and "Extraordinary Exp~nse" may only 

include income and expenses which arise outside the ordinary activities 

of the company.2B) This could cause great difficulties of classifica­

tion in some cases. 

The area results mentioned are before tax. Certainly it is a great 

improvement that comments have to be made now in the notes to the fi­

nancial statements: Comments concerning the extent to which taxes on 

income and profit affect the results from ordinary activities and the 

extraordinary results (§ 285 Ziff. 6). 

To summarize, the new profit and loss account format and the related 

disclosure requirements for the notes to the financial statement will 

especially give the investor a much better view of the profit situa­

tion of the company. 29) 

5. Statutory Audit Requirements 

~he following aspects show the new dimensions of the statutory audit 

on the financial statements and the management report through an audi­

tor (qualified auditor or certified accountant) : 

a) ~he number of companies subject to annual statutory audit has in­

creased considerably, even though small stock corporations are now 

exempt because medium size and large limited liability companies 

are now also subject to annual statutory audit. 

b) The prescribed audit opinion of the auditor, as compared with the 

audit opinion regulated in the present Stock Corporation Law and 

the Publicity Law, has been extended: 

• The auditor must state specifically: "The financial statement 

presents, in compliance with required accounting principles, a 

true and fair view of the net worth, financial position and 

resul ts ... "30) (§ 322 Abs. 1). Note however, that the concept 

of "financial position" is not defined in the law transcripts. 31) 



• The audit opinion must eventually be modified "in order to 

avoid a wrong impression concerning the nature of the audit 

and the scope of the opinion" (§ 322 Abs. 2 Satz 1). 
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c) Although the scope of the audit has not changed considerably, the 

auditor's obligation to report has been extended. 32l "Negative 

variances compared with the previous year in the net worth, finan­

cial position and results ana losses which are material to the net 

income of the year must be included and adequately explained 

(§ 321 Abs. Satz 4)." The so-called "obligation to declare" for 

the auditor which, up to now, was a stock Corporation Law regula­

tion, has been now adopted in the Commercial Code (§ 321 Abs. 2). 

d) The registered managers of a limited liability company must submit 

the audit report to the partners without delay (§ 42a Abs. 1 GmbHG). 

6. Disclosure Requirements 

All companies (limited liability company, stock corporat~on and part­

nership limited by shares) are now obliged to disclose their financial 

statements (§5 325 pp.). Small and medium size companies must file their 

financial statements, notes to the financial statement, management re­

port and, if applicable, the resolution concerning the appropriation of 

results with the pertinent Commercial Register where anybody has the 

right to view the documents and to take copies. Details of the Commer­

cial Register in which the documents are filed must be disclosed in 

the Federal Gazette. Large companies are fully subject to publication 

in the Federal Gazette. In addition, documents must be filed with the 

appropriate Commercial Register with the possibility for anyone to 

examine them. 

The Register Court has to check the completeness of the submitted do­

cuments and, as far as applicable, their publication. 

7. Possible Effects 

7.0 Recognizable Problem Areas 

The effects of the Accounting Directives Law have not yet been veri­

fied through experience. However, there are recognized some problems 

which can only be illustrated casuistically: 

1. As regards the notes to the financial statements, large companies 

have to break down their sales by areas of activity and by geo­

graphically defined markets, if these differ significantly. 
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Cause for concern: The cartel authorities will gain insight, dis­

closure of marketing strategies. 

2. Small and medium size companies are apprehensive about the dis­

closure requirements as to the remunerations of their (partner-) 

managers. 

3. The disclosure requirements may go too far. Systematical review of 

annual financial statements could reveal gaps in the market. Pro­

blems could arise for the sub-contractor if the bulk buyer realizes 

the good profit the sub-contractor makes. Will the bulk buyer be­

come interested in manufacturing himself, or will he try to reduce 

the price?33) 

4. Due to the standardization of the accounting regulations in the EC, 

it is not only possible to make intercompany comparisons of finan­

cial statements. Also the merging of especially small and medium 

size companies and the introduction of an EC stock corporation are 

made easier. 

5. The accruals for expense matching now permitted will provide a 

variety of possibilities. Some of them could be of a dubious nature. 

On the other side, this makes possible provisions for future ex­

penses which companies must incur. 

6. According to prevailing opinion, companies are no more permitted to 

form hidden reserves at random, however, sole proprietorships and 

partnerships may still do so. For partnerships, it is also possible 

to liquidate secretly concealed reserves which could be of danger 

for not managing partners. 

7. The wording of the audit opinion is problematic as far as the net 

worth, financial position,and results of the company are concerned. 

• The concept "financial position" is not defined but is part of 

the so-called "true and fair view". According to the prevailing 

opinion in literature, no changes occurred when compared with 

-the Stock Corporation Law apart from the insertion in § 149 

AktG 1965 "within the frame of the valuation requirements". 

• The financial position derived from the financial statement has 

a static view. Long term engagements, future incoming and out­

going payments as well as investment plans are not being con­

sidered, not even in the notes to the financial statement or in 

the management report. 
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• Auditors are worried that the new wording of the audit opinion 

could be misleading. 34 ) 

3. The operational format in the profit and loss account is widely 

used internationally but German firms will have, at least in the 

beginning, difficulties if used with regard to competitors (e.g. 

pharmaceutical industry). The operational format uses another 

manufacturing cost concept (§ 275 Abs. 3 Ziff. 2) as it is defined 

for valuation purposes (§ 255 Abs. 2) in the financial statement. 

9. Concerning the optional requirement to accrue in full pension obli­

gations, there are partly doubts as far as the disclosure require­

ments of the deficit in the notes to the financial statement are 

concerned. On the other hand, there are no regulations as to how 

to arrive at it (method, interest rate) .35) 

10. Banks have a positive view of the new accounting law as far as the 

rating of their customers is concerned; 36) the reasons are: 

• The financial statements must be prepared within prescribed 
terms. 

• Due to the new classification and valuation requirements, new 
findings are possible. 

• In future, important information has to be given in the notes 
to the financial statement. 

• Due to the classification requirements, intercompany comparisons 
of financial statements become easier. 

• The amount, development, and deficit of equity are easier to 
recognize. 

• The amount of the separately shown revenue reserves gives a 
conclusion of the profit position and retained income policy. 

• Receivables from and liabilities payable to affiliated enter­
prises and participations as well as against partners of limited 
liability companies must be shown or noted separately. 

• The kind of financing is made more transparent. 

• The profit and loss account shows more business data as now the 
operating, financial and extraordinary results have to be dis­
closed. 

• The valuation requirements are now mostly coded and therefore 
fixed. 

• The management report must contain a description of the develop­
ment of the business, the anticipated development of the company 
and post balance sheet data events of special importance. 

The above aspects are also, more or less, valid for investors of 

equity. 
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7.1 Experiences to Date 

Presently, qualified auditors, tax advisors and solicitors are, in 

their advisory activities, mainly confronted with questions on how to 

avoid or minimize the discl~sure requirements. 37) The following ideas 

should be mentioned: 

1. Dislocation of certain activities into a partnership whereby the 

partnership receives adequate payment in form of a tenancy, con­

sultancy or employment agreement 

a) Dislocation of areas such as: 

• development and research in exchange for licence agree­
ments or know-how, 

• quality control, marketing, sales promotion, 

• movable fixed assets - sale and lease back. 

b) Dislocation of earnings: 

• sales via own partnership. 

c) Dislocation of personnel into a partnership and lending of 

said personnel to the company whereby old age pension obliga­

tions stay with the company. 

2. Change of seat and name of the business to avoid disclosure. 

3. Dislocation of foreign business into foreign enterprises not in the 

EC, mainly to USA or Switzerland. 

4. Reduction of balance sheet result which must be disclosed by making 

accruals which are not tax deductible. 

5. Change of leasing agreements so that the company is liable for 

maintenance of substance and, therefore, has to make accruals. 

8. Conclusion 

An attempt is made to show the principal-Agents~Information Structure 

by means of selected areas and with the help of specific examples. 

Many of the aspects referred to are valid for either investors (princi­

pals) or agents (managers). Other aspects, however, are valid for both 

investors and managers, even though the importance may differ according 

to the respective interests. 
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Footnotes 

1) dated 12/19/1985, Bundesgesetzblatt I 1985, S. 2355; this refers 
to a pure modification law which revised especially the Commercial 
Law. If not mentioned otherwise, all cited regulations concern the 
amended Commercial Law 

2) compare to this Spremann (1985, pp. 34) 

3) supplementary compare Wohe (1936, pp. 908) 

~) compare Blumers (1986, p. 2033) 

5) Geuer (1932, p. 342) 

6) Gollert (1984, p. 1845) 

7) Gollert (1984, p. 1853), Biener (1979, p. 1, p. 14) 

8) for further particulars and method to show the fixed assets gross 
observe Gollert (1984, p. 1345) 

9) Gollert (1934, p. 1845) 

10) 

1 1 ) 

12) 

13) 

14) 

15) 

1 6 ) 

17) 

1 a) 

1 9 ) 

20) 

21 ) 

22) 

23) 

24) 

25) 

26) 

27 ) 

28 ) 

29 ) 

30 ) 

Zilias (1936, p. 1110) 

for further particulars observe Kuting (1985, p. 1089) 

compare for many Pfl;ger (1986, p. 1133) 

compare lIarms/KUting (1983, p. 1449), Gollert (1984, p. 1347) 

Gollert (1984, p. 1847) 

Heubeck (1986, p. 317, p. 356), Hofer/Lemitz (1936, p. 426) 

for particulars observe Gollert (1934, p. 1848) 

compare Gollert (1934, p. 1848), Kuting (1985, p. 1')96) 

particulars and further literature references gives Siegel (1986, 
p. 341) 

regarding the problems of latent taxes which also arise in this 
area observe amongst others Siegel (1984, p. 1909), Harms/Kuting 
(1935, p. 94), Heydkamp (1986, p. 1345), Schneeloch (1936, p. 517), 
Kugel/Muller (1986, p. 210), Weyand (1986, p. 1135) 

for further particulars and presentation of the liability survey 
observe Hoffmann (1933, p. 10), Gollert (1984, p. 1850) 

to this compare the comment of the cO!:l.'1li ttee "8.echnungslegungsvor­
schriften der EG-Kommission" der Gesellschaft fur Finanzwirtschaft 
in der UnternehmungsfUhrung eV. (GEFIU), Thesen zu ausgewahlten 
Problemen bei der Anwendung des BiRiLiG, Der Betrieb 1986, p. 1985, 
here p. 1986 

Die Betriebswirtschaft 1979, 4 (These 7) and especially p. 30 

to this compare Schoenfeld (1985, p. 561) 

compare Coenenberg (1982, p. 375) 

particulars gives Gollert (1984, p. 1850) 

to this compare Wohe (1985, p. 715, p. 754) 

particulars gives Gollert (1934, p. 1352) 

to this compare Leffson (1936, p. 433), Niehus (1986, p. 1293) 

at the same conclusion arrives Geuer (1982, especially p. 344) 

to this compare Ballwieser (1935, p. 1034) 
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31) to this compare SondcrausschuB BiRiLiG des Instituts dcr Wirt­
schaftsprUfcr, zur Darstellung der Finanzlage im Sinne von § 264 
Abs. 2 HGB, Die WirtschaftsprUfung (1986, p. 393) 

32) to this compare Emmerich/KUnnemann (1986, p. 145), Ludewig 
(1936, p. 377) 

33) There arc also doubts under constitutional law arising from Art.3/12 
Grundgesetz , since now all limited liability companies are liable 
to the disclosure requirement; the doubts were impressively des­
cribed by Friauf (1985, p. 245) 

34) to this compare Gmelin (1936, p. 60) 

35) particulars gives Heubeck (1986, pp. 325) 

36) to this compare Geuer (1982) 

37) even in the specialized literature, considerations of this kind 
are being (openly) made. Compare for instance Tillmann (1986, 
p. 1319), Woltmann (1986, p. 1861). 
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Auditing in an Agency Setting 

Wolfgang Ballwieser 

Summary: Agency theory is concerned with contracts which lead to opti­
mal incentives and risk-sharing. The purpose of this paper is to exam­
ine the influence of auditing on both aspects, when audits are per­
formed (i) by an owner of a firm (who is a principal) and (ii) by an 
auditor in order to motivate the firm's manager (who are both agents). 
We especially ask, under what conditions the owner can expect truthful 
financial reporting from the manager and a truthful report by the 
auditor. We further ask, whether it is likely to expect coalitions of 
the manager and the auditor against the owner. Since all results are 
gained in one-period agency models with at most two agents, the stabil­
ity of results and the practical relevance of the models are dis­
cussed. Though the models, up to now, have no decision-supporting 
function they tell us that coalition-forming of agents against the 
principal seems to be likely if there are no other factors which are 
neglected in agency theory so far. 
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1. The Problem 

An agent, e. g. a manager, who is supposed to perform his service on 

behalf of a principal, e. g. an owner of a firm, will always be 

obliged to give some information about the results of his efforts in 

order to allow for the principal to check whether his aims are being 

realized, or not. The reporting would only be unnecessary if (i) the 

interests of both the principal and the agent were identical and if 

(ii) the competence of the manager were at least as great as the com­

petence of the owner. Although the second condition is fulfilled in 

general, the identity of interests cannot be expected in most of the 

economic agency relationships. If the agent is allowed to select the 

rules of reporting, concerning, for example, timing, content or reli­

ability, autonomously, ·then the principal might have reason to be sus­

picious of not being informed properly. This is one of the reasons why 

the commercial law usually restricts the "coarseness" of the financial 

reporting of those firms who must publish their balance sheets and 

profit and loss statements by means of GAAP (Generally Accepted Ac­

counting Principles) and further detailed regulations (cf. Ng 1978; 

for strong conditions to leave some discretion for reporting to the 

manager cf. Demski, Patell and Wolfson 1984; Ballwieser 1985, pp. 

35-36, and Verrecchia 1986). 

Since the owners cannot judge whether the information of the manage­

ment corresponds to these rules, the balance sheets and profit and 

loss statements of those firms generally have to be audited, and the 

auditor's opinion about the reliability of the information has to be 

published. (In Germany, there is an exception of obligatory auditing 

only for so-called small firms, as sections 267 and 316 Handelsgesetz­

buch (HGB) show). 

An audit performed by a third person is not necessarily the only means 

for helping the owner of a firm. Perhaps the owner could manage the 

audit by himself. The reasons for engaging an auditor might be due to 

the lacking competence of the equity-holder or simply the physical di­

stance of the owner from the manager (cf. ASOBAC 1972, p. 26). But 

since competence may be gained in the long run, and distance can be re­

duced even in the short run, the decision to employ an auditor should 

have economic reasons, at least if we neglect obligatory audits by in­

dependent auditors because of the restrictions of law. Those rules can­

not always be explained as the result of a cost-bene fit-analysis of a 
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single owner of a single firm. 

Though an auditor may be very valuable to an owner, it would be rather 

myopic for him not to be aware of the problems which the auditor can 

also create. Why should it be obvious that he will act on behalf of 

the owner if the interests of both parties are not identical? Clearly, 

the identity of interests will only be given by chance. Therefore, the 

auditor must be seen as another agent who should also inform the prin­

cipal about the results of his efforts, so that the principal can con­

trol whether his aims are being realized, or not. This, in practice, 

leads to the auditor's report which must be given to the management 

and the board of directors. 

This paper is dedicated to the problems that arise in addition to the 

well-known incentive and risk-sharing problems of a two-person agency 

relationship between owner and manager (cf. Rees 1985) when an auditor 

is engaged in order to support the owner in influencing his manager. 

To be a bit more precise, the paper is concerned with the questions of 

what the (sufficient) conditions are that make (i) an audit and (ii) 

an auditor valuable to an equity-holder. We are especially interested 

in the questions of: (i) under what conditions the owner can expect un­

biased ("truthful") financial reporting by the manager, (ii) under 

what conditions the owner can expect unbiased reporting by the auditor 

and (iii) whether it is likely that a coalition of the manager and the 

auditor against the owner will be formed. 

The answers to those questions shall be given by means of formalized 

agency theory (cf. Arrow 1985, Namazi 1985, Baiman 1982 for an over­

view of the state of the art). The models which are part of that theo­

ry will not be elaborated in detail in this paper because of their com­

plexity and length. Some important results which can be gained with 

their help, however, will be described in a systematic manner. 

The paper is organized as follows. Firstly, the basic premises of agen­

cy theory models will be shortly described. We sketch a two-person 

one-period model at the beginning, since this simple model allows us 

to discuss the optimality of auditing by the owner himself. Then this 

simple model will be extended by the auditor as a third person. After 

discussing the most important results of three-person one-period mo­

dels, the paper culminates with observations on the relevance of the 

results (and therefore the relevance of the underlying models) for 

practical considerations. 
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2. A Basic Model 

The following model may serve as a starting point for our considera­

tions: 

The owner of a firm and a manager are considering, whether they should 

form a contract for an agency relationship, or not. Within that rela­

tionship only the manager takes productive actions on some resources 

of the owner which affect the welfare of both parties. The contract 

specifies a sharing rule, a rule which determines a priori what part 

of the (random) financial results of the productive actions chosen by 

the manager will be transferred from the manager to the owner. We call 

the financial result "cash flow". 

Both the owner (who is a principal) and the manager (who is an agent) 

behave as if they maximize the expected value of von Neumann - Morgen­

stern utilities. The only argument of the owner's utility function is 

the cash he receives. He is supposed to be (weakly) risk averse. The 

arguments of the utility function of the manager are cash and effort. 

The manager is risk averse, too. Furthermore, he suffers disutility of 

effort. This disutility will be assumed separable from the utility of 

cash. 

The effort of the manager which is representative of the productive 

action that he chooses affects the cash flow of the firm, together 

with the occurrence of an stochastic event (a state of the world) that 

cannot be influenced by the manager. In other words, the cash flow is 

a random variable whose distribution depends on the action taken by 

the manager. The distribution of the cash flow to a higher effort sto­

chastically dominates that to a lower one; that is, effort increases 

the likelihood of a favorable cash flow. That makes the effort of the 

manager valuable to the owner; on the other hand, he must consider 

that there is more disutility experienced by the manager in increasing 

effort. 

Unfortunately, the owner cannot observe the manager's realized effort, 

nor the realization of the stochastic event. Because of this the owner 

cannot observe the realized (true) cash flow even if he knows precise­

ly the function specifying cash flow as a variable of the effort of 

the manager and random event. Both is only observable by the manager, 

and he reports about the cash flow. His fee functionally depends on 
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his report. If there is no other information that the owner can gain, 

the reported cash flow will be the only argument of the sharing rule. 

In order to distinguish different models which will be of interest 

later on, we call the type of model with nothing more than reporting 

information model 1. The manager pays the part of reported cash flow 

which has been agreed upon in the contract to the owner. He receives 

the difference of realized cash flow and the amount paid to the owner. 

(This direction of the transfer is only due to the fact that the owner 

cannot observe the realized cash flow.) Model 2 is different from the 

formerly described type in that the owner can gain some further infor­

mation, i. e. a signal that is, in general, different from reported 

cash flow, but not stochastically independent from the true (realized) 

cash flow. This signal may be a tax amount or a wage claim. 

Although the owner cannot actually observe the realized cash flow, he 

has perfect knowledge of the preferences of his manager. He also 

shares exactly the manager's probability expectations of the state of 

the world that affects cash flow, together with the manager's effort. 

He even knows the cash flow function. The owner anticipates that the 

manager may misrepresent realized cash flow in his report. Given a use­

ful technology of auditing, this is the reason why he may be success­

ful in giving incentives to the manager so that he will act on behalf 

of the owner even though he is maximizing his own utility. To make the 

problem complete, the owner has to consider that the manager bears 

opportunity losses when he is employed by the owner. Therefore, he has 

to guarantee the manager an expected utility that is at least as high 

as the highest opportunity loss he deserves. 

Solutions to the problem of contracting must have the properties of 

Nash-equilibria. That means in the given context that both parties 

must find it in their own best interest to form the contract. When 

there are different equilibria the optimal ones must be Pareto-effi­

cient. 

In order to specify the sequence of events when there are optimal con­

tracts to both parties the following diagram for model 1 may be help­

ful (cf. Antle 1981, p. 26): 
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Owner chooses 
sharing rule 
s (x (x)) • 

Manager chooses 
effort e and 
reporting system 
(reporting func­
tion) x (x) . 

State of the 
world 8 and cash 
flow x realize. 

Cash flow x (x) 
is reported and 
amount s (x (x) ) 
is paid to the 
owner. Manager 
receives x-s(.). 

Fig. 1: Sequence of events in model 1 

The symbols mean: 

e 

8 

x 

x(x) 

s (x (x)) 

effort (or action) chosen by the manager, 

realized state of the world, 

realized ,cash flow, dependent on effort and state of the 

world, 

reported cash flow, dependent on realized cash flow, 

sharing rule, dependent on reported cash flow. 

For model 2 the sequence of events will be described by: 

time 

Owner chooses 
sharing rule 
s (x (x) ,y) • 

Cash flow x (x) 
is reported and 
s(x(x) ,y) is 

.. 
Manager chooses 
effort e and 
reporting 
system x (x) . 

State of the 
world 0, cash 
flow x and 
signal y 
realize. 

paid to the owner. 
Manager receives 
x-s (.) . 

Fig. 2: Sequence of events in model 2 

In addition to Fig. 1 there is one new symbol which also alters the 

arguments of the sharing rule: 

y 

s (x(x) ,y) 

signal which is not stochastically independent from 

realized cash flow x, 

sharing rule, dependent on reported cash flow and 

signal. 
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Founded on the basic model there are four approaches which discuss the 

value of aUditing: Ng and Stoeckenius (1979), Woodland (1981), Yandell 

(1981) and - in a somewhat different way - Penno (1985). There is, of 

course, more literature on monitoring, e. g. Harris and Raviv (1978) 

and (1979), Shavell (1979) and Holmstrom (1979), but monitoring may be 

distinguished from auditing in the formal sense that auditing means 

verification of an agent's report whereas monitoring is information­

gathering about the effort or the state of the world both of which 

influence financial results (cf. Baiman 1979, p. 25; "monitoring" is 

used in a different sense by Demski, Patell, and Wolfson 1984, p. 16). 

Based on that definition the value of aUditing is discussed in the 

four models without the existence of an real auditor, who creates ad­

ditional incentive and risk-sharing problems beyond those of the own­

er-manager relationship. Even if the audit is called to be performed 

by an auditor (as is the case in the Ng and Stoeckenius model, e. g.), 

there is no person who will create agency problems. Therefore, the 

audit really could be done only by the owner himself. 

With auditing, the diagrams of the last section will be modified to: 

time 

------r-----------~k-----------_1------------_1------------_4----------_+-----.~ 

Owner 
chooses 
sharing 
rule s (.) 
and decides 
on audit 
level and 
penalty 
function 
for detec­
ted errors 
in report­
ing. 

Manager 
chooses 
effort e 
and report­
ing system 
x (x). 

State of 
the world 
o , cash 
flow x 
(and sig­
nal y) 
realize. 

Cash flow 
x (x) is 
reported. 

Audit 
result 
made 
known to 
the owner 
and the 
manager. 

Fig. 3: Sequence of events with audit activity by the owner 

Manager 
transfers 
cash de­
pendent on 
s (.) and 
audit re­
sult. 

1 For some parts of the discussion in sections 3 and 5 also compare 
Ballwieser (1987). More details can be found here. 
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Ng and Stoeckenius develop a model where the fee of the manager in­

creases in reported cash flow. The owner has an audit technology with 

constant costs for each unit of quantifiable audit level. The purpose 

of the audit is to form an opinion as to whether the manager's report 

is in error. The probability of detection that the report is in error 

increases with respect to the error's size (which is the difference of 

reported and true cash flow) and audit level. The manager will be pe­

nalized if an error is detected, and the penalty function is based on 

the size of the error. 

The authors show, that costless auditing is valuable to the owner, 

since a truthful (unbiased) reporting of the manager can therefore be 

induced. Of course, it has been also shown that unbiased (truthful) 

reporting may be gained without auditing (cf. the so-called revelation 

principle in Myerson 1979, also compare Levinthal 1985, pp. 66 - 73 or 

Rees 1985, p. 86). But in order to reach that result it seems to be 

necessary that the manager's remuneration is paid independently of 

realized cash flow. Consequently, there is no incentive for him to 

make a great effort which imposes a cost (in form of an opportunity 

loss) to the owner (cf. Antle 1982, p. 512). This is different from 

the model of Ng and Stoeckenius, since, for proving the result, they 

have assumed that the fee for the manager follows a concave function 

of reported cash flow. Further, it has been assumed that the expected 

amount of remuneration is less than the expected amount of the firm's 

cash flow. 

Ng and Stoeckenius further prove, that costly auditing is valuable to 

the owner when he is risk-neutral and further conditions are ful­

filled. "Specifically, under appropriate conditions, the demand for 

audit effort level can be shown to be downward sloping with respect to 

its price." (Ng and Stoeckenius 1979, p. 15) 

what seems to be remarkable at first is the inducing of unbiased re­

porting of the manager by means of aUditing. The crucial assumptions 

are, of course, that aUditing is costless and the audit technology is 

perfect in the sense that the detection of an error leads to an exact 

knowledge of the error's size. Therefore, the unbiased reporting is in­

tuitive (cf. Ng and Stoeckenius 1979, p. 12). The penalty can always 

be set high enough to induce the manager to report truthfully. This is 

also the case when the exactness of the audit technology is slightly 

weakened as it has been suggested by Baiman (1979, p. 28). 
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It is hardly possible to discuss the exact properties of the audit 

technology, because there is no detailed description thereof. In ad­

dition, it is notable that optimal fee schedules (derived from a two­

person model) may easily violate one or both of the two assumptions 

about the properties of the fee function (concerning concavity and ex­

pected amount of remuneration) which have been used to gain the first 

result. Counterexamples may be found in Holmstrom (1979, p. 79) and 

Woodland (1981, p. 41). Therefore, the assumptions are rather restric­

tive, though output-independent remuneration could be avoided. 

A good description of audit technology that is comparable with usual 

assumptions in textbooks on statistical auditing (e. g. Roberts 1978; 

Bailey 1981) is provided by Woodland. The audit level or audit intensi­

ty which he describes reflects sample size in a statistical sampling 

procedure. The result of auditing (a signal y) is an unbiased and con­

sistent estimator of realized cash flow x. The owner must keep in mind 

that the manager may overreport or underreport and must decide on the 

audit level in view of the a and B risk factors as they are well known 

from testing hypotheses (cf. Roberts 1978, pp. 40-48; Bailey 1981, pp. 

57-83). The manager "will be penalized if the audit result differs, by 

some predetermined amount, from the financial report". (Woodland 1981, 

p. 57) The owner has to decide on tolerable a and B errors which af­

fect the probability that the manager will be penalized. He also has 

to decide on the penalty function. 

Woodland shows that in the case of overreporting by the manager, "in 

general, it cannot be concluded that a contract based on output will 

strongly dominate a flat-wage contract." (Woodland 1981, p. 66) But 

the strong domination is one of the necessary conditions for gains 

from auditing (together with the unobservability of cash flow and the 

manager's risk aversion). He further proves that under certain prem­

ises which cannot be easily explained economically, there exists a fi­

nite level of audit intensity (sample size) that is truth-inducing. 

Then, the manager will report the realized cash flow without any error 

(cf. Woodland 1981, p. 86). If the auditing technology is truth-induc­

ing, the noisy signal of cash flow is as valuable as perfect knowledge 

of cash flow. That means that the owner can construct a contract that 

is equivalent to the optimal realized (1) cash flow based contract 

(cf. Woodland 1981, p. 113). Taking into consideration that the manag­

er may over- or underreport, it seems plausible for Woodland that the 

demand for auditing will not be a strictly decreasing function with 

respect to the price of aUditing services, but a step function. This 
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is due to the fact that price variations influence the optimality of 

output based contracts with auditing versus flat-wage contracts with­

out auditing. Under certain circumstances, for example, the principal 

would either demand no aUditing services (if the price is "too high") 

or only that level of audit effort that is truth-inducing (if the 

price is "low enough"; cf. Woodland 1981, pp. 98-100). 

Somewhat different from the formerly discussed models are the models 

of Yandell (1981) and Penno (1985). Yandell assumes - in contrast to 

Ng/Stoeckenius and Woodland - that the owner suffers a degree of dis­

utility of effort, also. He therefore develops a hierarchical model 

with "society" as a second principal trying to motivate the owner. 

Since his results are heavily based on examples which cannot be easily 

generalized, we chose to neglect his model at this point. 

Penno shows that it is to the advantage of the manager to "voluntari­

ly" give a financial report in the case that the owner gains imperfect 

verification of cash flow x by means of costless aUditing. The added 

communication leads to a contract with better risk-sharing and a 

strict Pareto-improvement if the manager's report comes earlier than 

the signal produced by the audit technology. The result is intuitive, 

because the imperfect verification of cash flow x by means of auditing 

imposes risk on the compensation of the manager which can be reduced 

by means of own reporting (cf. Penno 1985, pp. 245-246). Communication 

allows basing the sharing rule on x and y instead of y alone, where y 

is the audiL technology's signal. The difference between Penno's model 

and the models, discussed formerly, is that Penno starts with the 

'assumption that there would be aUditing without financial reporting. 

He, therefore, is looking for the gains of financial reporting instead 

of those of auditing. But to be consistent with our definition of au­

diting given at the beginning of this section, we have to assume that 

financial reporting is the starting point. Auditing may lead to better 

efforts and better reporting on the part of the manager. 

Summing up the results, it has been shown that auditing may encourage 

a manager to report truthfully. The truthful reporting may be gained 

without an output-independent remuneration of the manager which would 

not help to mitigate the problem of incentive in an agency relation­

ship. The demand function for auditing services may not strictly de­

crease with respect to price. The audit technology can be understood 

as a sampling procedure with such favorable statistical properties as 

unbiasedness and consistency. 
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4. An Extended Model 

The basic Model of section 2 will now be extended by the auditor who 

creates new incentive and risk-sharing problems. The owner now offers 

two different contracts; one to the manager and another one to the au­

ditor. There are two sharing rules s(.) and r(.) depending on the man­

ager's report X, the auditor's report z and perhaps a signal y, which 

is not stochastically independent of x and/or z. The auditor's report 

is a function of his knowledge z which depends on his effort a. The 

auditor is risk averse and has disutility of effort. He only accepts 

the contract if his expected utility is at least as high as the ex­

pected utility of his best alternative which is exogenously given. The 

owner knows perfectly the utility function of the auditor, but cannot 

observe the auditor's realized effort and his true knowledge z. The 

owner may be risk averse or risk neutral. 

In order to discuss the following results we must pay attention to the 

sequence of the events of effort chosen by manager and auditor, finan­

cial reporting, auditor's reporting and signal's gaining. If manager 

and auditor do not work simultaneously, we can demonstrate the se­

quence of events with the following diagram, which is very similar to 

the one developed by Noel (1981, p. 104): 

Owner 
chooses 
sharing 
rules 
s (x, Z ,y) 
and 
r (x,z ,y) . 

Auditor 
reports 
z (z) • 

Manager 
chooses 
effort e 

State 0 
and cash 
flow x 

and report- occur. 
ing system 

Manager 
reports 
cash flow 
x(x) • 

x (x). 

Signal y 
is gener­
ated. 

Manager trans­
fers cash depen­
dent on s(.) to 
the owner. Owner 
transfers cash 
dependent on r(.) 
to the auditor. 
Manager receives 
x-s (.) . 

Auditor 
chooses 
effort a 
and re­
porting 
system 
z (z) • 

State t 
occurs and 
auditor ob­
serves z. 

time 

Fig. 4: Sequence of events with audit activity by the auditor 
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The new or slightly changed symbols (compared to Fig. 1 and 2) are: 

a 

t 

z 

z (z) 

y 

r(x,z,y) 

s(x,z,y) 

effort (or action) chosen by the auditor, 

state variable affecting audit evidence, 

audit evidence, depending on realized cash flow x, 

auditor's effort a and state variable t, 

auditor's report, depending on audit evidence, 

signal which is not stochastically independent from 

realized cash flow x and audit evidence z, 

sharing rule for owner and auditor, dependent 

on reported cash flow X, auditor's report z and 

signal y, 

sharing rule for owner and manager, dependent on 

reported cash flow X, auditor's report z and 

signal y. 

5. The Advantages and Problems of the Auditor 1 

5.1 Gains from Auditing by an Auditor 

There are three models, developed by Noel (1981), Antle (1981) and 

(1982) and Baiman, Evans III and Noel (1985), which give us some in­

sight into the advantages and the problems caused by the auditor. 

Noel shows that auditing is without value if the compensation of the 

manager and the auditor depends only on their own reports without the 

owner's opportunity to detect and penalize false reporting (cf. Noel 

1981, pp. 94-95; such a model would be a straightforward generaliza­

tion of model 1 in section 2). Phrased in another way, the signal y is 

necessary for a positive value of aUditing to the owner. Because of 

that, Noel assumes later on that the owner has access to imperfect in­

formation about the cash flow. with this assumption, it can be shown 

that there exist optimal contracts which induce truthful reports of 

the auditor. If the auditor has to decide whether to do a perfect 

1 Also compare footnote 1 at the beginning of section 3. 
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costless audit (which leads to knowledge of cash flow x with certain­

ty, but presupposes great effort) or no audit at all (which leads to 

no knowledge, but requires no effort, either), the optimal solution 

can be shown to always include a perfect audit. "Finally, the optimal 

contract with financial reporting by the manager can be proved inferi­

or to a feasible aUditing contract involving (perfect) audit ... " 

(1981, p. 129). This means that there is always a positive level of 

auditing. 

A similar result has been derived in the model of Baiman, Evans III 

and Noel. The authors assume that the owner is risk neutral in order 

to eliminate that the auditor is only hired to share risk. Then the 

value of aUditing can be traced back to the auditor's influence on fi­

nancial reporting of the manager. Baiman et al. demonstrate that the 

auditor will only be engaged when he can be motivated to do an perfect 

audit. Given perfect audits, the relevant contracts are only those 

which induce truthful reporting by the auditor. The optimal compensa­

tion of the auditor can be shown to be independent of cash flow x and 

the auditor's report z. Costs of auditing are considered. 

5.2 Problems Caused by the Auditor 

One crucial assumption of the formerly discussed models is the perfect­

ness of auditing. But even more important is the negligence of the pos­

sibility of coalition-forming on the part of the auditor and the man­

ager against the owner. The coalition-forming cannot be ruled out, but 

must be taken into account as Antle shows. 

Antle develops a somewhat different model compared with the model of 

Noel, since there are parallel actions of the manager (choosing his ef­

fort e) and the auditor (choosing his effort a). The financial report, 

the auditor's report and the signal y come simultaneously. If we neg­

lect those details, though they are relevant for the optimization cal­

culus, and the reasons given for this sequence of events, we can con­

centrate our attention on the basic results. Antle shows that random­

ized strategies instead of pure ones can be optimal within the games 

of the owner, manager, and auditor. This is in contrast to the basic 

model (including manager and owner alone) where randomized strategies 

may be neglected. Antle nevertheless studies only pure strategies, 
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since their handling is much easier. 

Further, he shows that it is "not guaranteed that the subgame equilib­

rium that maximizes the owner's expected utility also maximizes the 

auditor's and manager's expected utilities. Therefore, there could be 

a dominant equilibrium which induced subgame equilibria which did not 

maximize the owner's expected utility over all the equilibria of the 

subgame". (1981, p. 49) Those dominant equilibria have not been stud­

ied, though they might be interesting. Combined with the preceding 

point it has to be considered that a solution to the owner's contract­

ing problem could "call for the auditor and manager to play an inferi­

or (for them) subgame equilibrium". (1981, p. 50; 1982, p. 520) Since 

this is no reasonable behavior, Antle looks for some "collective ra­

tionality" constraints to avoid it (1981, p. 53 and 1982, p. 521), but 

those constraints cannot be formulated to solve the (mathematical) 

problem. 

The formulation of the problem by Antle means that he, perhaps, is 

studying dominated equilibria (because of the restriction on pure stra­

tegies) and that some of the equilibria which he derives may not be 

reasonable. In the case of unreasonable equilibria, coalition-forming 

on the part of the auditor and the manager has to be expected. If we 

neglect the fact that randomized strategies may be optimal, it can be 

shown that within the restricted set of pure strategies, truthful re­

porting of the auditor can be induced and is optimal behavior. 

Summing up the results it has been shown that the auditor may help the 

owner in the case of having a perfect audit technology, since he can 

be motivated to do a perfect audit and to report truthfully. But up 

till now this result is based on models where perhaps dominated pure 

strategies of the game players have been assumed and a coalition-form­

ing by the auditor and the manager against the owner has been neg­

lected. This last assumption seems to be questionable, at least if 

there are no convincing reasons why the coalition should not be very 

probable. 
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6. Conclusions 

6.1 The Stability of Results 

The models should be seen as simple, though mathematically somewhat 

complicated devices to explain the demand for auditing. They are sim­

ple since they abstract from multiperiod optimization behavior, from 

markets which allow some competition between different principals and 

agents and from institutions which may help to gain trust in contract­

ing partners. They are even somewhat artificial in assuming that the 

principal has perfect knowledge about such important factors as the 

utility functions, the probability expectations, and even the technol­

ogy of the agents, but is not able to use the technology and to ob­

serve the results of the agents' actions. Although it must be admitted 

that the assumptions about the principal's knowledge are not very rea­

sonable, if we expect that they conform to reality, they facilitate 

modeling. Less restrictive assumptions about the principal's knowledge 

are welcome, but, up till now, they lead to difficulties of mathemati­

cal tractability. 

More important seems to be the omission of mUltiperiod considerations 

and of markets. Agency theory is concerned with strongly pursued indi­

vidualistic behavior where each contracting partner tries to maximize 

his own utility. Since the models which have been discussed have a 

planning horizon of one period, the problem of cheating and of giving 

incentives in order to avoid such a behavior may be overstated. Cheat­

ing may only be optimal for an agent as one-period behavior if he neg­

lects all further periods where he must try to form other contracts. 

Of course, our argument implicitly assumes that in a multiperiod plan­

ning horizon it is to be expected with some material probability that 

cheating may be detected and a suitable penalty would be threatening. 

It further assumes that the principal is not fully dependent on the 

agent, because this agent is the only person who can do the job. Rath­

er, there must be some form of competition. Competition could mitigate 

the cheating problem (cf. especially Fama 1980, pp. 292-295). 

In creating the models, these problems of course have been foreseen. 

There are some approaches which are concerned with multiperiod consid­

erations (cf. Fellingham/Newman/Suh 1985, Rogerson 1985, Lambert 1983, 

Townsend 1982, Radner 1981). For example, Radner showed that in long-
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lasting relationships of principal and agent, the problem of cheating 

may be alleviated. He provides conditions under which so-called approx­

imate noncooperative equilibria (epsilon equilibria) of the entire se­

quential game of two players can produce cooperative outcomes of the 

component subgames. But Radner's model is not compatible with our 

basic model, since he assumes that the agent first observes a random 

environmental variable and then chooses his action whose outcome is 

observable by the principal. According to the description of different 

types of agency theory models by Arrow (1985, pp. 38-42), the model is 

of the hidden information type instead of the hidden action type which 

has been considered here. Radner's assumption that the same one-period 

situation is repeated a finite number of times, is rather artificial. 

Furthermore, his model does not allow for the two agents which we have 

been interested in. 

Lambert shows in his multiperiod model that in an optimal long-term 

contract the agent's compensation in one period does not only depend 

on his current performance but also on his past ones. If the agent has 

no option to leave the firm in any prior period before the long-term 

contract is finished, he acquires the intuitive result "that the more 

periods the agency relationship lasts, the more the incentive problem 

is alleviated." (Lambert 1983, p. 448) His model is still of the tWQ­

person type with observable cash flow for the owner and the manager. 

It is unrealistic in the sense that the production functions are sepa­

rable over time (that means, effort in one period has no effect on 

cash flow in any other period) and the states of the world are inde­

pendently distributed over time. 

Since it has been shown (for example by Lambert 1983 and Rogerson 

1985) that in optimal long-term contracts "memory" plays a very strong 

role, the qualitative conclusions of one-period models are suspect in 

a multiperiod setting. But memory complicates analysis. This is the 

main reason sufficient assumptions leading to optimal contracts with­

out memory are sought after. If we consider (as Radner does) repeated 

games in which the contracts have no memory, the repeated game can be 

played myopically, that is the optimal one-period behavior is also an 

optimal multiperiod behavior. Sufficient assumptions about such ~on­

tracts without memory being optimal have been derived by Fellingham, 

Newman and Suh (1985). The assumptions are rather restrictive in na­

ture. 

Summing up the discussion up to that point, it may be noted that we 
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riod models because of the likely instability of their results within 

a multiperiod setting. But so far we cannot gain further insight from 

multiperiod models which allow handling of an (at least) three-person 

agency relationship. 

Criticism of the discussed agency theory models may be expressed fur­

ther due to the negligence of more than one manager and auditor, re­

spectively. That criticism corresponds with the advice not to disre­

gard markets. It should be remembered that one of the important re­

sults of the model of Antle was that coalition-forming of auditor and 

manager may be expected. This problem may be due to the fact that mar­

kets are omitted. It has also been addressed explicitly by Baiman who 

stated that an allowance for collusive behavior among a more than two­

person agency relationship "may give rise to substantially different 

employment contracts and managerial accounting procedures" than in a 

two-person relationship (1982, p. 177). 

The discussion of that point is similar to the one of the planning ho­

rizon in agency models. At least, parts of the problems have been fore­

seen, and there are some approaches with mUltiple agents (cf. especial­

ly Demski and Sappington 1984, Mookherjee 1984 and Holmstrom 1982). 

But those approaches have neither adressed the problem of auditing nor 

that of coalition-forming. Therefore, the models are not comparable 

with the models which we have discussed. 

Disregarding all formal aspects, the arguments of Watts and Zimmerman 

could be used to criticize the view that collusive behavior of auditor 

and manager may be expected. They especially point out that it should 

be in the best interests of the manager to be audited by an independ­

ent auditor, because in any other case the manager has to expect that 

he has to bear the costs of his opportunistic behavior (cf. Watts and 

Zimmerman 1983, pp. 614 - 615). Besides this, the auditors should be 

motivated to signal that they are independent and do their job well. 

The main reason for such behavior is the auditor's reputation. "If 

found to have been less independent than expected, the auditor's repu­

tation is damaged and the present value of the auditor's services is 

reduced. He bears costs." (Watts and Zimmerman 1986, p. 316) In order 

to reduce the costs of providing owners with information about an audi­

tor's independence (and competence) there could be expected a profes­

sional auditors' society that accredits auditors. Such societies which 

help to gain trust in contracting partners really exist, but they are 
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neglected in the agency models. 

6.2 Practical Relevance 

Thus far, the models cannot be used to make decisions. If the owner of 

a firm has to decide on the financial reporting alternatives of the 

manager, on mobilizing an auditor, on the intensity of auditing (for 

example, by means of time and money that should be spended and desired 

quality of people who should be engaged), on the form of the auditor's 

report or the like, then the models are not feasible to make those de-, 
cisions easier. They are not constructive in this sense. Admitting 

this, it should be remembered that this is not unique in the field of 

economic theory. 

Even if there is no decision-supporting function of the models, they 

are not superfluous. They tell us that even in a world with very favor­

able assumptions about the knowledge of a principal with respect to 

the properties of the decision problems and the personal attributes of 

his agents, he cannot neglect coalition-forming if he tries to moti­

vate one agent in order to motivate another one. The conditions which 

are sufficient for a positive value of auditing must therefore be ex­

pected to be rather restrictive. This conclusion, of course, may be 

gained with devices other than agency theory, too. The exact condi­

tions still await further research since we have seen, that the re­

sults of one-period three-person agency models may change if the as­

sumptions are generalized to more than one period and more than three 

persons. 
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For instance, the principal may do better without acquiring informa­

tion. This paper analyzes the effects of the cost of perfect informa­

tion on the information acquisition or investigation strategy employed 

by the principal. The model incorporates the extreme cases of the 

principal's information which are 

(i) no information at all, and 

(ii) perfect but costly information about both the agent's action and 

the output produced. 

The first objective of this paper is to identify conditions for random 

investigation to be optimal if no communication is possible. It turns 

out that if the cost of investigation is "low" (in a sense wh,ich will 

be made clear later) it is optimal to always investigate, otherwise 

not investigating at all ~s the optimal strategy. Random investigation 

occurs if the principal does not have sufficient penalty available to 

enforce the agent to choose the optimal action. The probability of 

investigation then depends on that penalty available and not on the 

cost of investigation. 

The second objective is to see how communication changes this result. 

Before the principal decides if to investigate he asks the agent to 

tell him which output had occurred, and which action he had chosen. 

The basic result is that communication is weakly preferable (provided 

it is costless), but strict gains arise in general. Strict gains occur 

by utilizing the availability of sufficient penalty which can be im­

posed upon the agent. Though the limiting result is trivial (viz. 

penalty without lower bounds and probability of investigation going to 

zero approach the first-best contract arbitrarily closely) for exogen­

ously specified penalty it is shown that the optimal investigation 

strategy is decreasing in reported output. The decreasing probabil­

ities come from both guaranteeing selection of the agreed upon action, 

and truthful revelation of the outcome by the agent. If only 

insufficient penalty is available, a less strong result shows that 

there exists a strictly decreasing probability function which provides 

a lower bound on the optimal probability of investigation. 

A paper investigating a related issue is by Townsend [1979], who 

analyzes risk-sharing contracts with costly conditional information. 

Evans [1980] extends Townsend's analysis by moral hazard on the part 
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of the agent. Both analyze interval investigation contracts, which are 

contracts splitting the support of possible outcomes into a set of 

outcomes for which there is always investigation, and the complement­

ary set for which there is no investigation at all. They find that a 

lower interval investigation is strictly preferable to any other 

interval investigation, investigation being carried out with the same 

probability mass. However, Townsend presents an example which shows 

strict preferability of decreasing probabilities in output. 

There are some other papers dealing with this type of issue. Demski 

and Feltham [1978] show a strict Pareto-improvement by allowing for 

costly lower interval investigation of the action taken conditional on 

the output, which they assume to be public information. They provide 

an example with different levels of penalty, but consider only 

sufficient penalty. 

In a recent study Mookherjee and Png [1986] show the optimality of 

decreasing probabilities of investigation conditional on reported 

outcome in a taxation setting which can be interpreted in terms of the 

model underlying this paper. However, their results regard only cases 

in which the ill-informed government cannot observe the action. This 

paper differs from theirs mainly in this assumption which is shown to 

have an impact on the results. In another context Kanodia [1985], too, 

derives decreasing probabilities by considering moral hazard by the 

agent. His result is especially due to the assumption of the agent 

having predecision information about the environment. 

Baiman and Demski [1980a, 1980b], and subsequently Lambert [1985] 

analyze situations of performance evaluation in which the principal 

always observes the output and can costly investigate to get imperfect 

information about the action or the environment. Their results show 

that always investigating or not investigating at all for a certain 

outcome is optimal. They also show that while a lower interval 

investigation is optimal for "very" risk-averse agents the investi­

gation interval shifts to an upper outcome subset for "not very" risk­

averse agents. This result strongly depends on the assumption of the 

utility functions for, as Young [1986] shows, a two-tailed investi­

gation region arises in the same model if one allows for another 

utility class than that considered by Baiman and Demski. Recently Dye 
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[1986] extended the model to include perfect information about the 

action, showing the optimality of lower interval investigation for any 

strictly concave utility function. 

The paper proceeds as follows. In section 2 the model with costly 

conditional information is introduced. The main result concerning the 

preferability of a random investigation strategy is derived in section 

3, where an example is provided as well. Communication is considered 

in section 4, and the results for sufficient penalty available.are 

derived in section 5. Section 6 contains a characterization of the 

investigation strategy for insufficient penalty, and illustrates the 

results by continuing with the example. The conclusions appear in 

section 7. 

2. The Model without Communication 

A principal hires an agent to perform some action unobservable to the 

principal which influences the output of a given productive process. 

Let a £ A = [~, al denote the action chosen by the agent causing 

effort. e £ ~ be an exogenous random state variable. Output in 

terms of money is denoted by x(a,e) £ [~, xJ . Let s(x,a) be the 

share of the output to be transferred to the agent for supplying the 

action. 

Both the principal (P) and the agent (A) behave as if they were 

expected utility maximizers, their utilities can be described by von 

Neumann-Morgenstern utility functions with the usual properties. Let 

G(x) be the utility function of P and assume P to be risk-neutral, 

i.e. G(x) = x . Be H(s,a) the utility function of A and additively 

separable in s and a, H(s,a) = U(s) - V(a) . Let A be strictly 

risk-averse in s and weakly effort averse ( Hs (s, a) > 0; Hs s (s, a) 

< 0; He (s, a ) < 0 Ha a (s, a ) :s; 0 ). 1 

1 Subscripts denote the partial derivative with respect to the 
argument listed. If there is only one argument in a function, the 
derivative is denoted by a prime. 
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P and A have homogeneous expectations about the random state variable 

e prior to agreeing to the contract. The riskiness of e will be 

incorporated in a parameterized conditional distribution function 

F(xla) with the density function f(xla) > 0 (for all x), 

fa (xla) and faa (xla) may exist. Assume moreover that the MLRP 

(monotone likelihood ratio property, that is f. (xla)/f(xla) is 

increasing in x) and CDFC (convexity of the distribution function 

condition, that is Faa (xla) ~ 0 all x, a hold for F(xla) to 

assure validity of the first-order approach (see Rogerson [1985]).2 

Assume existence of the solutions to the model described and existence 

of an interior optimal action. 

P can investigate at constant cost C > 0 , the investigation once 

conducted provides perfect information about the x and a having 

occurred. 3 Since P has to decide if to investigate before acquiring 

any knowledge of x or a the probability a £ [0,1] of conducting 

an investigation must be a constant (i.e., independent of x or a). 

A wheel is spun, after the agent chose his action, but before the 

compensation is paid. The result is either "investigate" or "do not 

investigate". 

If an investigation takes place P gets all the information that A has. 

Then the optimal compensation scheme is the pure wage contract (PWC) 

described by the set of variables {sw (a), awl which gives the so 

called first-best or cooperative solution. 

Sw if a = aw 
Sw (x, a) Sw (a) (1) 

else . 

2 MLRP implies that the action a shifts F(xla) to the right in the 
sense of first-order stochastic dominance (i.e. F. (xla) ~ 0 for all 
x ). CDFC implies stochastically decreasing returns to scale in a 
i . e . Xa (a, e) > 0 and x. a (a, e) < 0 . 

3 Baiman [1979] pointed out the difference between monitoring the 
action, and auditing the outcome. Whereas auditing can be conducted 
after the production process has ended, monitoring can be done only 
during the action being performed. To allow for a decision about 
monitoring afterwards it could be assumed that monitoring always 
occurs but the decision is about costly evaluation ex post. 
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That means, since P is risk-neutral he absorbs all the risk associated 

with x and pays A a constant share as long as A chooses the agreed 

upon action. Otherwise a penalty ! is imposed on A. 

On the other hand, if no investigation is performed the only feasible 

contract is the pure rental contract (PRC) characterized by (kr, 

ar I . The reason is that P is not able to observe the actual x or a 

having occurred hence any contract contingent on these variables is 

subject to moral hazard by the agent. The optimal compensation scheme 

therefore is 

Sr (x,a) Sr (x) x - kr . (2) 

P gets a constant kr and A bears all the risk of the output which 

implies that no risk-sharing takes place. 

The program to derive the optimal contract with (s(a), k, a, al 

therefore is of the following form: 

max k EG = aJXf(X1a)dX - as(a) - aC + (l-a)k 
a,s, 

subject to 

EH = aU(s(a» + (l-a)IU(X-k)f(Xja)dX - V(a) ~ Hm 

(3) 

(4) 

a E argmaxa , {aU(s(a'»+(l-a)IU(X-k)f(Xla')dX - V(a')1 (ASC) (5) 

Equation (3) is the maximization problem for P, and (4) is the market 

constraint for A to agree to the contract. (5) is the action selection 

constraint (ASC) which states that the action A chooses is one of the 

actions most preferable to himself. 

The time sequence is summarized in Figure 1. 



contract 
agreed 

upon 

A A ob-
chooses serves 

a x 

(I-a) no 

investi- yes 
gation 

a 
P ob-

serves x,a 

P: kr 
A: x-kr 

P: X-Sw (a)-C 
A: SW (a) 

Figure 1: Time line for the basic model 
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Definition: A penalty ~. is said to be sufficient (sufficiently low) 

to enforce the PWC if §' ~ § ,where § is defined by 

Hm u ( sw) - V (aw ) max IU(~) - V(a)} = U(§) - min V(a) 
a a 

or equivalently, 

Hm + V <.~) (6) 

Proposition 1: 

(i) If 

c < jXf(Xi a,,)dx - SO' - kr (7) 

and if §' is sufficient then a = 1 

(ii) If C > j xf(xl a,,)dx - SO' - kr then a o . 

(iii) If the condition holds as an equality then a = 0 is optimal; 

and if §' is sufficient then a = 1 is also optimal. 

Proof: 

The Lagrangian function corresponding to the maximization program, 

holding the action constant, is linear in a which implies that the 

optimal a is a corner solution; that is a £ (O,l} . Either a = 0 

or a = 1 must be optimal. Since this is valid for any action, it 

must hold for the optimal action as well (for the same line of 

argument see Baiman and Demski [l980a, Proposition 3]). 
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It then suffices to compare the expected utilities generated by these 

two extreme cases. 

If a = 1 then EH Hm and EG IXf(Xlaw)dX - Sw - C 

If a = 0 then EH = Hm and EG = kr Observe that in both cases A 

can be held to his reservation utility.4 Now, of course, a = 1 is 
, 

optimal if 

kr < jXf(X1aw)dX - Sw - C 

or equivalently, 

c < JXf(Xlaw)dX - Sw - kr 

if there is sufficient penalty available. This was stated in the 

Proposition. 

If C is greater than the right hand side of (7) a = 0 will be the 

optimal investigation policy. C equal to the right hand side of (7) 

yields the same expected utilities for a E {0,1} given ~' is 

sufficient. Any other a E (0,1) cannot be optimal since A chooses a 

different action for a = 0 and a = 1 , respectively. If P would 

precommit to an a E (0,1) A could not avoid being penalized with 

some probability thus lowering his expected utility. 

Q.E.D. 

That is, if the cost of investigation is sufficiently high it is 

optimal to never investigate. Otherwise if the cost is sufficiently 

low an investigation policy with always investigating is optimal 

provided that there exists sufficient penalty. Then randomization is 

not preferable to pure investigation strategies. This result is 

similar to that derived in Baiman and Demski [1980a], and follows from 

the fact, that communication is excluded. The additional information 

(be it an imperfect monitor of the action, as in Baiman and Demski, or 

the outcome and action, as in this paper) cannot be distorted by the 

agent. Later in this paper we will see that otherwise the optimal 

investigation strategy generically is not bang-bang. 

4 If this were not true, a new contract could be constructed by 
lowering the compensation of A for all outcomes without changing the 
incentives, thus increasing EG. 
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3. Occurrence of Random Investigation 

The key for the result above is the availability of sufficient 

penalty. The question now is what happens if the penalty is not 

sufficient. Then the first-best solution is not attainable since A 

would be better off choosing his lowest action ~ making himself 

better off ( EH > Hm ) and P worse off. Denote the available penalty 

by ~h , ~h > ~ The only enforceable contract would be the PRC which 

always works since it needs no enforcement. But the following result 

shows that P can do better under certain conditions by employing a 

mixed strategy, by offering a random investigation contract (RIC) 

described by Iso (a), ko, ao, ao} ,where ao E (0,1) . 

PropO!;iit iOIl 2: Assume C so small that (7) holds, and Jib > §.. • Then 

an RIC is strictly preferable to the PRC if the following is true: 

§"b < Sr , (8) 

where U(Sr) = I U(x-kr )f(xl ar )dx , 

and one of the following three conditions holds: 

(i) R !IE EG (ar , a=l) - kr ~ 0 

(ii) R < 0 , and EGa (ar ,ar=O) ~ 0 , 

(iii) R < 0 , EGa (ar,ar=O) < 0 , and ao > a' , 

where 0 < a' < 1 is defined by EG(a' ,a') EG(ar ,ar=O) . 

Proof: 

Given an ao the optimal so (a) , ko ,ao can be derived from the 

program (3) to (4) without the ASC (5). This contract conditional on 

ao can be compared to the PRC, and the conditions for the preferabil­

ity of the RIC follow. In a second step the necessary penalty §h to 

enforce that contract (i.e. to satisfy the ASC given Iso (a), ko, ao 

ao} ) is derived. This gives the necessary condition (8). It suffices 

to compare the EG(·) since EH = Hm for all the contracts 

considered. 

By the assumption of C so small that (7) holds, we know from 

Proposition 1 that 

EG(a" ,a"=1) - kr > ° , 
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where kr = EG(ar ,0r=O) , i.e., P prefers the pwe but cannot enforce 

it. Notice that the contracts [sw (a), aw ,ow=11 and [kr, ar, or=OI 

are the optimal contracts for the extreme values of o. The gains 

from the pwe consist of improved risk-sharing since if an 

investigation is conducted, risk is shifted from A to P by the 

constant compensation in this case. Gains, too, result from selecting 

a higher action in the case of investigating. 

Lemma 1: ar < ao < a", 

Proof: 

for o < ao < 1 , and 
dao > 0 . 
dao 

First it is shown that ar < aw . The first-best action aw is 

determined by 

maxaEG = jXf(Xla)dX - Sw (a) 

s.t. 

U(Sw (a)) - V(a) ~ Hm 

The optimal action ar for the PRe comes from solving 

maxkEG = k 

s.t. 

JU(X-k)f(Xla)dX - V(a) ~ Hm 

JU(X-k)fa (xl a)dx - V' (a) o . 

(3' ) 

(4' ) 

(3" ) 

(4" ) 

(5") 

Suppose we extract all risk-sharing gains in (3') and (4') by setting 

x-kr for Sw we get the equations (3") and (4"). Now (5") is always 

binding, as it is the ASC for the problem for A. So (5") must restrict 

the possible solutions for ar in the PRC from above (we have assumed 

an interior solution). We therefore conclude aw > ar 0 Now ao = ar 

for 00 = 0 , and ao = aw for 00 1. 

Next we show that for ao > ar 
dao > 0 . 
doo 

o The only case that aw = ar arises if A is risk-neutral. Then the 
PRC gives the same utilities as the PWC in case of symmetric infor­
mation. This can easily be seen by observing that the Ase in (5") then 
equals the action selection derived from the Lagrangian of problem 
( 3 ') and (4'). 



357 

Differentiate the Lagrangian corresponding to (3) and (4) with respect 

to a, which defines ao : 

T a :~ = aoJxfa (xlao)dx + T(l-ao)JU(X-k)fa (xlao)dx - TV' (ao) O. 

To get the desired result we differentiate T to get: 

dT < 0 since this is the second-order condition~for ao . 
dao 

dT 
dao 

I xf. (xl ao )dx - T1 U(x-k)fa (xl ao )dx 

Replacing by T this becomes 

dT 
dao 

L'[V'(ao) - JU(X-k)fa(xlao)dX] > O. 
ao 

The last inequality follows from T > 0 since the constraint (4) is 

binding. And the term in brackets is the negative first-order 

condition for ar , which is negative for ao > ar since the second­

order condition for ar is negative. 

Now 
dao 
dao 

dT / ~ . Therefore 
dao dao 

dao > 0 • 
dao 

Q.E.D. 

Continuing with the proof of Proposition 2, we now prove the 

conditions for the preferability of the RIC. Consider first the gains 

from risk-sharing alone as compared to the cost of investigation. They 

can be calculated by fixing the action ar , and reducing risk imposed 

on A through the compensation scheme. The maximal net gains from risk­

sharing are 

R a EG(ar ,a=l) - kr . (9) 

Suppose R > ° , then varying a within [0,1] creates a linear 

combination resulting in a strict improvement of EG(') for any a > 

° , since ar can be enforced at any case since ao > ar . But the 

last argument shows that also in the case R = 0 strict gains will 

occur since EG increases with a higher action. This establishes 

condition (i) of the Proposition. 
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If R < 0 then the functional form of EG(·) must be regarded as 

well. A variation of ao generates a smooth function EG(ao ,ao) 

starting from the point EG(ar ,ar=O) to EG(aw,aw=l) 

~ 0 and the fact that EG(·) increases in a imply 

EG" (ar ,ar=O) 

EG (ao ,ao) > 

EG(ar ,ar=O) for all ao > 0 , which proves condition (ii). Observe 

that condition (i) is sufficient for EG" (ar ,ar=O) > 0 . 

If EG" (ar ,ar=O) < 0 then there exist some ao for which EG(ao ,ao) 

S EG(ar ,ar=O) , which means that the PRC is preferable. But since 

EG(·) increases in a, and EG(aw,aw=l) > EG(ar ,ar=O) by the 

assumption for C, there exists one a' , 0 < a' < 1 , such that 

EG(a' ,a') = EG(ar ,ar=O) . For all ao £ (O,a') EG(ao ,ao) < 

EG(ar ,ar=O) , and for all ao £ (a' ,1) EG(ao ,ao) > EG(ar ,ar=O) . This 

proves condition (iii). 

To show the need for condition (8), ~h must be sufficiently low to 

assure that A will choose the agreed action ao . Hence we construct 

~b such that the ASC is satisfied which is 

aoU(so) + (l-ao )IU(X-ko)f(Xlao)dX - V(ao) ~ 

maxa , laoU(~b) + (l-ao)}U(X-ko)f(Xla')dX - Via') I . 

Since A can be held to his reservation utility Hm , the constraint 

can be rewritten as 

aOU(~h) S Hm - (l-ao)IU(X-ko)f(Xlal )dx + V(al) , 

where at maximizes (l-ao)[U(X-ko )f(xla)dx - Via) . 

The (highest) necessary penalty to enforce contract (so, ko. ao, ao \ 

then is 

U(§h) =.L IHm - (1-ao)}U(X-kolf(X 1al)dX + V(al)\ . 
ao 

(10 ) 

It is very difficult to explicitly show that ao increases if mQre 

penalty is available. The reason is that (10) contains an implicit 

maximization problem. But we can find upper and lower values for ~h 

that induce an RIC. 



U(~h)lo=l lim ~ {Hm - (l-O)JU(X-ko)f(Xlal )dx + V(al)} 
o~l 

Hm + V(~) 

By (6) it follows that Sb I 1 = s . - 0= -

U(~b)lo=o = lim l {Hm - (l-O)JU(X-ko)f(Xlal )dx + V(al)} 
o~o 0 

lim; {JU(X-kr)f(Xlar)dX - V(ar) 
o~o 

- (1-0)IU(X-kr)f(X1ar)dX + V(ar) I 

lim; OIU(X-kr)f(Xlar)dX = IU(X-kr)f(Xlar)dX 
o~o 

U (Sr) . 

An RIC can only prevail if ~ < ~h < Sr , which is assured by the 

initial assumption to Proposition 2 and equation (8). 

Q.E.D. 

The necessary condition (8) says that the penalty inducing random 

investigation must be lower than the certainty equivalent of the 

agent's compensation in the case of the PRC. Otherwise the only 

enforceable contract is the PRC. 
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The intuition behind the other conditions is that as long as the cost 

of investigation is lower than the benefits due to enforcing the PWC 

there exists a region within the admissible ~h (and corresponding 

00 ) where a combination of this contract with the PRC must be 

preferred to the PRC alone. The PWC would provide more than A's 

reservation utility, therefore the PRC is constructed to provide less, 

and randomizing gives exactly the reservation utility. Although random 

investigation seems to impose more risk upon A it actually takes away 

risk by allowing for the first-best compensation scheme in the case of 

investigation. The necessary penalty is constructed so that the RIC 

under consideration can be enforced. The benefits of the RIC arise 

from improved risk-sharing and from agreeing to a higher action than 

under the PRC but lower than the first-best action (which would not 

prevail because of insufficient penalty). The preferred region extends 

over the full support of 0 in the case that the cost is lower than 

the gains to improved risk-sharing alone. But as long as the increase 

of P's expected utility at 0 = 0 is greater or equal zero, which is 
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also assured if this curve is sufficiently concave, then there exists 

no region where the PRC is optimal. Otherwise, especially in cases in 

which EG{ao ,a) is convex in a , there is a region of small a 

where the PRC remains optimal though P would prefer to investigate. 

It may be interesting to say something about the condition of 

EG (ao , .) 

dEG 
da 

EG (ao ,a) 

being a concave or a convex function. 

f J dao 
xf{xlao )dx + a xf. {xlao )~dx - s - k - C 

is convex if 
d 2 EG > 0 . Now 

da2 

J d~ ao 
+ a xf. (xlao) da2dx . 

The first two terms are positive (by first-order stochastic 

dominance), and the sign of determines the sign of the 

third term. 

Presumably EG{ao ,.) therefore generically is a convex function in a 

which means that in the case of higher cost than benefits from risk­

sharing there is a lower probability interval, and an upper penalty 

interval for which random investigation is not optimal. 

An interesting fact is that the optimal investigation probability does 

not directly depend on C which would be an intuitive conjecture, but 

is fixed by the available penalty ~h instead. 

An example will be provided for illustrating the results of 

Proposition 2. Consider the following situation: 

o s x S - , 0 < a < - , 

U{s) = -s 
-e V{a) = a, 

1 -x/a 
f{xla) =-e 

a 

Hm = - 2 • 297 4 • 

Although the assumptions do not fit exactly (the support of x is not 

finite) results can be obtained with quite simple calculation. 
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EG I C=O} EG I C=O.l} EH !, !I 

ar = 0.6487 1.0 1.0 -2.2974 1.0 
ao = 0.8315 0.3 1.0555 1.0255 -2.2914 -0.5851 -0.3824 0.9876 
ao = 0.9707 0.5 1.1072 1.0572 -2.2974 -0.6583 -0.2827 0.9611 
a, = 1.1100 0.7 1.1727 1.1027 -2.2974 -0.7500 -0.1718 0.9185 
a. = 1.2914 1.2914 1.1974 -2.2914 -0.8318 0.0 
ar = 0.6487 1.1487 1.0487 -2.2974 -0.8318 -0.5 

Table 1: Some Results of the Example 

The maximal difference due to risk-sharing and inducing the optimal 

action is EG{aw,aw=l,C=O) - EG{ar ,ar=O) 0.2974 (comparing gross 

expected utilities). This determines the maximum cost C for always 

investigating to make P better off. The gains to pure risk-sharing are 

EG{ar ,a=l,C=O) - EG{ar ,a=O) = 0.1487 which is the limit for the size 

of C such that random investigation always makes P better off than 

the PRC. In this case EG{·) is convex in a such that for 0.1487 < 

e < 0.2974 there exists a lower interval where the pure rental 

contract remains optimal. The different cases are depicted in Figure 

2. As can be seen, for the case e = 0.2 a probability of investi­

gation ao from 0 to about 0.404 leads to less expected utility 

for P than not conducting an investigation. 

The availabil~ty of penalty is the crucial parameter in the model. It 

determines if random investigation occurs, and how the investigation 

probability is set. Looking at the penalty more closely there turn out 

to arise some issues regarding the interpretation Of this penalty. 

There are two different interpretations of the RIC as a combination of 

the PWC and the PRe. One is that in case of the PRC A is in the 

position of an entrepreneur and in case of the pwe A serves as 

employee. The second is thinking of A always acting as entrepreneur, 

although he may be paid a fixed wage. A penalty is necessary in the 

pwe to ensure that A will do what P wants him to do. Observe that the 

penalty will never be imposed. It is only a threat since it is A's 

decision to choose that action precluding penalty. 
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Figure 2: Expected utility of principal at various 

costs of investigation 

In reality it often happens that the penalty which can be imposed on 

employees is restricted but there are no restrictions to losses due to 

entrepreneur activities (this would state a preference on the 

employer-employee interpretation). The reason is that the entrepreneur 

makes his own decisions, is not being monitored, and has the chance of 

gaining very much as well. Of course we implicitly assume in this case 

that he is endowed with enough initial wealth to meet any losses. 

Now it may happen that the sufficient penalty is higher than the worst 

results in the rental case such that 

~ > ~ - kr (11) 

This could be interpreted as allowing for the imposition of more 

"penalty" upon A in the case he runs the enterprise himself. And this 

"penalty" could occur with positive probability for A cannot avoid bad 

outcomes even if he chooses the highest available action (by the no 

shifting support assumption). On the other hand, acting under the PWC 

he can avoid being penalized with certainty. Therefore, if only 
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insufficient penalty is available, (11) holds, and the effective share 

to A is important (without regarding to the basis from which it draws) 

then neither any RIC nor the PRC are feasible. 6 

Next consider the point of time when the randomization is carried out. 

Randomizing between the PRC and the PWC to induce A to take the proper 

action only works the desired way if it occurs after A has chosen his 

action. Otherwise the solution would collapse since it would not give 

A the necessary incentives. But randomizing after A has carried out 

the action introduces some problems in the employer-employee case 

regarding the legal institutions. Which contract is agreed upon at the 

time A chooses his action? This cannot be answered sufficiently. 

The model does not give results for a comparison to the second-best 

contract (e.g., HolmstrOm [1979]). Observe that the lowest share for A 

under the second-best is higher than under the PRC. The main result 

till now in Proposition 2 just states the conditions for a random 

investigation contract to be strictly preferable to a deterministic 

investigation contract. A comparison of this result with the second­

best contract is not easy since it has to compare results of different 

maximizations. But I conjecture that the second-best contract in 

general is not preferable to the RIC. An intuitive explanation for 

this would be that the second-best contract always fully investigates 

incurring the cost C but does not make any use of observing the 

action perfectly. So it foregoes information which is used by the RIC. 

4. The Value of Communication 

Now since the conditions for random investigation have been derived we 

pursue the question if allowing for communication leads to a Pareto­

superior solution than that of the model considered above. Communi­

cation consists of P asking A, who already has observed the actual 

x , to costlessly tell P which x had occurred and which a he had 

chosen. The communicated values of x and a are denoted by Xm and 

6 Feasibility is used in the sense that A could be held down to his 
reservation utility. For an analysis of contracts with ex post 
constraints on the share of the agent see Sappington [1983]. 
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am . In the model without communication P chooses a constant a since 

no information is available to him at the time of that decision. 

Knowing Xm and am gives him the opportunity to make a contingent 

on that information such that a = a(xm,am) 

Lemma 2: In the optimal contract with communication a = a(Xm) , i.e. 

a does not depend on the action am reported by the agent. 

Proof: 

P precommits to penalize A if he observes that A has chosen another 

than the agreed upon action a. Asked to tell which action A has 

chosen, optimal behavior of A consists of always telling than am 

a . For P could penalize him without carrying out an investigation if 

that was not the case. This means that P has no advantage to have a 

contingent on am since am has no value. 

Q.E.D. 

A contract including Xm must take into account that this information 

need not be true but A may have the incentive to lie and make himself 

better off. This can happen since deviating from the actual x will 

not be detected if no investigation is carried out. In that situation 

we can apply the revelation principle (e.g., Myerson [1979]), since P 

precommits how to use the information to be revealed by A. Therefore A 

need not fear that P exploit his truth-telling behavior. By the 

revelation principle we can restrict our search for optimal contracts 

to truth-inducing contracts without loss of generality. This 

restriction can be formulated by introducing an incentive-compatible 

constraint into the model. It will be referred to as the message 

selection constraint (MSC). 

The MSC assures that A will be better off telling the true x. The 

best A can do otherwise is to report the Xm maximizing his possible 

gains if not being detected and the penalty imposed upon him if an 

investigation is carried out. The gains to lying are S(Xm)+X-Xm in 

the case of no investigation since A would get the compensation S(Xm) 

and in addition could collect the difference between the actual 

outcome and the reported outcome. 

The time sequence of the events is depicted in Figure 3. 
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1-a(Xm) 
no 

P: Xm -s (Xm ) 
A: s (Xm) +X-Xm 

con- A A ob- A investi- yes 
tract chooses serves gation 

agreed a x chooses a(Xm) 
P ob- P: 

upon Xm 
x-s(x,xm,a)-C serves 

x,a A: S(X,Xm ,a) 

Figure 3: Time line for the communication model 

Denote the available penalty by s' The compensation scheme s(x,a) 

can be split such that in cases where the actual a is found to be 

different from the agreed action, s(x,a) 

s(x) 

s' otherwise s(x,a) = 

Observe that the MSC allows only for s(x) and a(x) such that 

truth-telling is the best response by A. By virtue of the MSC the 

other equations of the program are simplified by only considering the 

actual x, and not the reported Xm . From imposing the ASC we 

further can restrict to consider s(x) . The program therefore can be 

stated as follows. 

maXa (x) ,s (x) EG J [x-s(x)-a(x)C]f(xl a)dx (12) 

subject to 

EH = JU(S(X) )f(xla)dx - V(a) ~ Hm (13) 

JU(S(X) )f(xla)dx - V(a) ~ maxa , IU(~')Ja(X)f(xla')dX + 

+ J (l-a(x))U(s(x))f(xla')dx - V(a')! (ASC) (14) 

U(S(X)) ~ max la(xm)U(~') + (l-a(xm) )U(S(Xm)+X-Xm)! 
Xm 

for all x. (MSC) (15) 

To start with, we can give a well known result of the preferability of 

communication. 
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Proposition 3: 

An investigation contract allowing for communication is weakly Pareto­

superior to a contract without communication. 

Proof: 

The proof is obvious since P can always precommit to ignore the 

information about x provided by A, and construct the same contract 

as without communication. Of course, this contract is incentive­

compatible since it does not give A any incentive to lie for his 

information will not be used to pay him. Thus the solution of the 

model without communication is included in the candidates for a 

solution to the model considered now. 

Q.E.D. 

Now this result is of little value if one cannot show strict gains to 

communication. This will be the purpose of the following two sections. 

We will distinguish between the cases of more penalty available than 

sufficient (i.e., ~l < ~ and the case of insufficient penalty 

(i.e., ~b > ~ , which we dealt with in Proposition 2). The case of a 

penalty of exactly ~ allows only for the PWC and there cannot be 

strict gains by using any other contract. 

The reason for the distinction lies in the fact that it is comparably 

easy to state results for sufficient penalty since the compensation 

scheme has a specific form. For insufficient penalty I was not able to 

explicitly derive the optimal compensation function, but I will show 

that the solution is somewhat related to that of sufficient penalty. 

The example introduced earlier in the paper will be continued and used 

to illustrate the results of communication. 

5. Communication and Sufficient Penalty 

The structure of the program without possibility of communication 

allows only for full investigation in the case of low cost and 

sufficient penalty. If there is much more penalty available than 

necessary A could be prevented from shirking even if P would choose an 

a < 1 , thus lowering the expected cost of investigation. Whereas P 
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then can force the agent to choose the optimal action he cannot 

enforce the optimal sharing rule as he can under a = 1 . This is 

because if P does not investigate he has no information about the x 

having occurred and hence cannot have his share depend on the unknown 

x . This can be overcome by allowing for communication. 

Formally, let ~l denote the available sufficient penalty, !l < ~ , 

~ defined in (6). Let A tell P an x •. Since !l is sufficient, the 

PWC can be enforced which already incorporates optimal risk-sharing by 

the compensation scheme sw(a) . Any change away from Sw (a) cannot 

be preferable. This is the reason why the distinction into sufficient 

and insufficient penalty was made. Reducing a(x) has only an effect 

on the expected cost of investigation thus increasing the expected 

utility of P. In the investigation case the shares are Sw (a) (as 

defined in (1)) and X-Sw (a)-C for A and P, respectively. In the no 

investigation case A receives Sw again, but P does not know the real 

outcome but knows only x •. Therefore P gets Xm-Sw , and A collects 

the difference between x and x. as well, such that he gets 

Sw+X-Xm . 

,i)r,!position .. 4: Assume C so small that (7) holds, communication and 

!I <! . Then the optimal investigation strategy is random and the 

probability of investigation a(x) decreases in x for almost 

every x . 

Proof: 

The MSC is of the following form: 

U(Sw) ~ max fa(x.)U(sl) + (l-a(x.))U(sw+x-x.)I for all x x. -

or, since the RHS strictly increases in x , it must hold that 

U(Sw) ~ max fa(Xm)U(!l) + (l-a(xm))U(Sw+X-Xm) I 
x. 

Therefore a(x.) must be chosen to guarantee this. Relabelling x. 

x this gives 

U(Sw) ~ a(x)U(~l) + (l-a(x))U(sw+x-x) I every x 
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or 
U(Sw+x-x)-U(Sw) 

a(x) ~ (16) 

But changing a from aw = 1 to a(x) affects also the ASC. 

U(Sw) - V(aw) ~ maxa , IU(!l )Ja(X)f(X1a')dX + 

+ U(sw)I (l-a(x»f(xla')dx - VIa'») = 

U(sw) + maxa,I-[U(sw) - U(~l)lIa(X)f(Xla')dX - VIa'») . 

For this to hold it must hold that 

V(aw) S [U(sw) - U(~! )lIa(X)f(X1a)dX + VIa) for all a 

or 

J 
V(aw)-V(a) 

a(x)f(xla)dx ~ U(sw)-U(!l) for all a. (17) 

With these constraints the expected utility of P is 

IXf(Xlaw)dX - Sw - cJa(X)f(Xlaw)dX (18) 

from which it is clear that in order to maximize (18) P must minimize 

expected a(x) . But both the constraints (16) and (17) must be satis­

fied. Denote the lowest value satisfying (16) by a2 (x) , and (17) by 

al (x) respectively. Then the optimal a(x) maxfal (x) ,a2 (x») . 

To prove the assertion that a(x) decreases we derive some properties 

of al (x) in (17) and a2 (x) in (16). Now (16) is the stricter 

restriction on a(x) in the sense that it defines minimum values of 

a2 (x) for every x, whereas al (x) is determined only implicitly by 

the averaging condition (17). 

From (16) it easily follows that a2 (x) < 1 for all x since 

U(Sw+X-X) ~ U(sw) > U(!l) . 

The RHS of (16) is minimal for x = x for which a2 (x) = 0 . By 

taking the first derivative of RHS a2' (x) < 0 for all x is 

easily verified. 

Next consider al (x) as defined in (17). 



The highest value of the RHS of (17) is 
V(aw)-V(~) 

U(sw) -U(~l ) 
, which is 

greater 0 (since V(aw)-V(e) > 0 , and U(sw)-U(~l) > 0 ), and is 

less than 1 (V(aw)-V(e) < U(sw)-U(~l) , which follows by reformu-

lating into U(~l )-V(e) < Hm 

follows from ~l sufficient). 

U(sw)-V(aw) , and the inequality 

Consider the case if 

J V(aw)-V(a) 
CX2 (x)f(xl a)dx ~ 

U (sw ) -U (~l ) 

holds for all a, 0 ~ a ~ aw . Then cx(x) 

we conclude cx' (x) < 0 for all x. 

(19) 

CX2 (x) for all x, and 
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If (19) does not hold for some a, cx(x) must be increased for some 

x such that (17) will hold true. The subproblem is 

min J CX1 (x) f (xl aw) dx (20) 

subject to (17). It cannot be optimal to have 

J CX1 (x) fa (xl a) dx ~ 0 for all a (21) 

since then (17t holds as an equality for e. Now the RHS of (17) 

strictly decreases in a. But the LHS increasing contradicts the goal 

of minimizing (20). Therefore a1' (x) > 0 for all x, and a1' (x) 

o for all x are not optimal, since (21) would hold (for fa (xla) 

increases in x). 

To get more specific, we follow an approach taken in Baiman and Demski 

[1980b] and Dye [1986]. Consider the pointwise Lagrangian corre­

sponding to the subproblem (20) and (17). 

L(x) CX1 (x)f(xlaw) -
aw 

J V(aw)-V(a) 
~(a) [CX1 (x) - U( ) ( )]f(xla)da 

a Sw -U ~l 

Taking the derivative with regard to CX1 gives 

aw 
K(x) = f(xlaw) - I ~(a)f(xla)da 

a 
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K(x) = 0 

01 (X) 0 

can hold only by coincidence. Therefore K(x) > 0 

and K (x) < 0 gives 01 (x) = 1 . We know that 

for all a 

gives 

which implies that there exist some x for which K(x) > 0 , and some 

x for which K(x) < 0 Rewrite K(x) as 

raw f{xla) 
K{x) = f{xlaw)[l - Il{a)f(xlaw)da). 

~ 

Now f{xl·) > 0 by assumption, and Il{a) ~ 0 . By MLRP 

f(xlaw)/f{xla) increases in x for a < aw , therefore the term in 

square brackets increases in x. This means that K{x) must be 

negative for a lower subset of outcomes, and positive for the 

complementary subset. Hence 01 (x) = 1 for x E [~,x') and 01 (x) 

o for x E (x' ,x) 

Collecting these results both the constraints give weakly decreasing 

probabilities, therefore o{x) must be weakly decreasing, as well. 

Q.E.D. 

First note that Proposition 4 implies that there are strict gains to 

communication. It is often recognized that the available penalty must 

be bounded from below since otherwise combined with extremely low 

probabilities of investigation would make the problem under consider­

ation trivial. The reason is that the first-best solution could be 

approached arbitrarily closely (as expected cost of investigation 

approach zero). Here we get the result that for any sufficient penalty 

given exogenously the optimal probability of investigation decreases 

in x 

The result confirms the conjecture by Townsend [1979) that random 

investigation with decreasing probability is Pareto-superior to the 

interval investigation contract he considered. It was also shown for 

the case of pure risk-sharing by Mookherjee and Png [1986) wher~ it 

arises from a condition similar to (16). They extend their analysis to 

the case of moral hazard but do not assume observability of the action 

in case of investigation. Therefore they do not get our condition (17) 

which gives weakly decreasing probabilities. On the other hand their 



result goes beyond ours just presented since they do not restrict to 

the case of sufficient penalty as we did in this section. We will 

pursue the case of insufficient penalty in the following section. 
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Observe, as well, that condition (17) is comparable to the ASC in the 

model of Kanodia [1985]. He derives decreasing a(x) by assuming x 

to be public information, but A having predecision information about 

the environment which enables deleting the integral in front of a(x) 

in (17). Of course this gives strictly decreasing a(x) since the RHS 

strictly decreases. But his result comes from the predecision 

information assumption since only assuming x public information 

(i.e. deleting the MSC in the model) gives optimality of a lower 

interval investigation (Dye [1986]). 

In the characterization of Proposition 4 the cost of investigation was 

assumed to be bounded from above. The reason for this restriction lies 

in the fact that - according to Proposition 1 - otherwise the PRC 

dominates the PWC. But observe that in case of communication the 

situation changes as the PWC actually can be achieved without fully 

investigating. As noted above assuming very low penalty the 

probability of investigation approaches a value near zero. This has 

the effect that even if C is high, combined with a very low a the 

importance of C diminishes. Therefore even if C is such that (7) 

does not hold there exists a set of ~l £ (--,~") , ~" < ~ , such that 

the RIC is strictly preferable to the PRC. This states a trade-off 

between cost C and sufficient penalty ~l • The higher C the lower 

~l must be to achieve an improvement on the PRC. Observe that if the 

RIC is preferable the results on the investigation strategy in 

Proposition 4 will continue to hold. 

6. Communication and Insufficient Penalty 

Recalling the program (12) - (15) it is obvious that it is harder to 

solve for insufficient penalty than for sufficient penalty. This is 

because we do not know the compensation scheme s(x) . Therefore the 

next result actually is a corollary to Proposition 4 for it provides a 

partial extension to insufficient penalty. For the characterization of 
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the investigation strategy we will assume some properties of the 

compensation scheme. 

Corollary: Assume C so small that (7) holds, ~h > ~ • Assume 

further 

(i) o s s' (x) s 1 for all x, 

(ii) s (!:f) ~ ~h 

Then the optimal contract is random with probabilities of 

investigation a{x) > 0 for all x < x , and a (x) ~ a3 (x) for all 

x , where a3' (x) < 0 

Proof: 

Under assumptions (i) anp (ii) the MSC (15) is satisfied by 

- -
U(s(x)+x-x)-U(s(x)) 

(;( (x) ~ (;(3 (x) 

U(S(X)+X-X)-U(~h) 

since (i) ensures the RHS increasing in x, and (15) holding for 
-

every x. it holds for x. Then (;(3 (x) has the same properties as 

for sufficient penalty (see Proposition 4), viz. 0 S (;(3 (x) S 1 , 

(;(3 (x) > 0 for all x < x • (;(3 (x) = 0 • and (;(3 I (x) < 1 for all x. 

Q.E.D. 

This corollary is a partial characterization of the investigation 

strategy for insufficient penalty. It follows from considering the 

impact of the MSC on the optimal probability of investigation under 

some assumptions regarding properties of the compensation scheme. The 

optimal probability of investigation is strictly greater 0 for all 

outcomes except the highest outcome (for which the corollary includes 

no statement). And the probabilities are at least as great as a 

probability function with the property that it is strictly decreasing. 

Assumption (i) on the compensation scheme is not very strong. It 

states that s' (x) ~ 0 which is intuitively appealing because if 

s' (x) < 0 then A would prefer to choose the lowest feasible action 

since that increases his expected utility in the no investigation 

case. Furthermore it would provide no incentive to take the agreed 

action. The second part of (i) says that S' (x) S 1 should hold. 
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Otherwise EG would decrease for increasing action at least for some 

a . Assumption (ii) is more severe, it follows from the MSC to be met. 

Observe that (15) could never be satisfied for a < 1 if sIx) < ~b 

for some x and some Xm given assumption (i). 

An example for decreasing probabilities to be preferable was shown by 

Fellingham [1980] by employing the MSC. The result is also similar to 

that of Mookherjee and Png [1986]. 

A condition for a(x) from the ASC like that for sufficient penalty 

in equation (17) turns out to be rather messy, and seems to give no 

direct result for a(x) in general. The same is true for the optimal 

compensation scheme sIx) , properties of which were assumed in the 

corollary. 

The example introduced in section 3 will now be continued to show some 

results for sufficient penalty. For any ~l < ~ this means to find a 

function a(x) which minimizes 

where a, (x) and a2 (x) are defined in equations (16) and (17). 

Condition (16) implies 

U ~ Sw +x-x) -U (sw ) U(oo)-U(sw) U(Sw) 
for x < 00 • (16') -

U(sw+x-X)-U(.§l) U(00)-U(2 1 ) 

This constant is the limiting degenerate function of a strictly 

decreasing function if the support of x is bounded from above. The 

optimal a(x) ~ a2 here. 

Condition (17) applied to the assumptions of the example gives 

J -x/a a (aw -a) 
a, (x) e dx ~ 

U(sw)-U(2.1 ) 
for all a. (17' ) 

This holds for many (weakly) decreasing functions a, (.) . For example 
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a1 (x) = max 
a 

x 

a 
e 

U(Sw)-U(~l ) 
[ 

aw - a 
- 1] 

which is strictly decreasing, and a1 (~) 

(22 ) 

1 a1 (x) = 0 . 

The function (22) must hold for all a, 0 < a ~ aw . After some 

calculation the necessary a' which guarantees that (22) will hold 

for all a turns out to be 

a' = aw 

This gives 

1/2 
- U(sw) + U(~l) + [U(sw)-U(~l )HU(sW)-U(~l )-aw] 

x U(Sw)-U(~l ) 
[ - 1] 

a' 
a1 (x) = e 

aw - a' 
(22' ) 

Another family of solutions to (17') is 

for x ~ max -a'ln(l _ aw - a ) 
a d[U(sw)-U(~l)] 

else 

for aw - a < d ~ 1 . 
U(sw)-U(~l ) 

A limiting result of (23) is the constant function over the full 

support of x 

aw - ~ 

(23 ) 

a1 (x) 
U(Sw)-U(~l ) 

constant for all x. (23' ) 

But from Proposition 4 it is clear that this cannot be optimal. A 

preferable function is now constructed by utilizing the constant 02 

(in this example). 

a1 (x) 

for 
1 aw - a 

x ~ max -a' In [----. (1- ) 
a 1-a2 d[U(sW)-U(~l)] 

else 

which shifts the mass of probability arising from the difference 

between a1 and a2 to the left of the support of x. 

( 24) 

For illustration purposes I considered the solutions to (22') ,. (23'), 

and (24). Minimizing 

J a (x) f (x I aw ) dx 



gives strict preferability of (24) for a special case by tedious 

calculation. 7 Recalling the steps of the proof of Proposition 4 this 

seems to be the optimal solution. 
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Nevertheless, for drawing Figure 4 a constant 01 as defined in (23') 

is assumed for computational convenience. Note that this is not the 

optimal investigation strategy, but is preferable to full investi­

gation in case of sufficient penalty. With this assumption the 

expected utility of P conditional on the penalty available is depicted 

in Figure 4, summarizing results for both sufficient and insufficient 

penalty. 
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-2,5 -2,3 -2,1 -1,9 -1,7 -1,5 -1,3 -1.1 -0,9 -0,7 -0,5 

a C = 0 
Penalty Available 

+ C = 0.2 () C 2 0.4 

Figure 4: Expected utility of principal contingent 

on penalty available 

7 The results of this calculation, assuming ~l = -2 , are as follows. 
The function defined in (22') gives 01 (x) = exp (-13. 597x). (23') 
gives 01 (x) = 0.2031. (24) gives (X! (x) = 1 if x S 0.00864 , and 
0.1353 else. 

The preferability of (24) follows from calculating the difference of 
the integrals of 01 (x) and 0 (x) . This gives 0.0312 for (22'), 
0.0677 for (23'), and 0.0057 for (24), from which it is clear that 
(24) is preferable since it minimizes expected cost. 
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Additional information about the probabilities of investigation 

producing the results depicted can be visualized by Figure 4. The 

points indicated by symbols show the values of a, starting from the 

right with a = 0 , 0.1 , 0.2 , and so on, a = I at ~, then 

decrease again in steps of tenths. 

7. Conclusions 

The purpose of this paper was to find conditions for random 

investigation to be optimal. In a rather "black and white" setting it 

has been shown that in a model without possibility of communication 

between the principal and the agent random investigation depends upon 

the availability of pen~lty that can be imposed upon the agent after 

detecting some deviation. The cost of investigation is not the crucial 

parameter for determining the probability of investigation. Next, it 

has been shown that in the case of allowing for communication where 

the agent tells the principal his superior information a much richer 

setting for non-trivial investigation strategies is found. The 

analysis was divided in the cases sufficient and insufficient penalty, 

respectively. Communication allows for utilizing sufficient penalty in 

a superior way than was possible without communication. Its avail­

ability prevents the agent from choosing any action or message the 

principal dislikes even though an investigation is not always con­

ducted. Hence this saves expected investigation cost without changing 

other parameters. The optimal probability of investigation was found 

to be decreasing with higher outcomes. In case of insufficient penalty 

available the probabilities are strictly greater zero for all reported 

outcomes except the highest outcome, and are greater than or equal to 

a strictly decreasing investigation strategy. This last result is 

rather weak compared to that for sufficient penalty. It follows from 

the fact that the attempt to solve the program implicitly for all 

parameters is a quite messy task. Some properties of the compensation 

scheme were assumed, instead. 

Most of the limits of the results follow from the simple setting. It 

is obvious that the results strongly depend on the assumption of the 

information set availability to the principal before deciding if to 
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investigate, and to the agent before choosing his action. It would be 

interesting to know how the results change if some other costly 

investigation technology instead of independent perfect information is 

used, and what if costs of investigation vary. Presumably multiperiod 

considerations (e.g., reputation) will alter the results as well. 
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Section 6 Coordination in Groups 

Managers as Principals and Agents 

Martin J. Beckmann 

Summary: The principal owns a simple organization in which an agent 
supervises operatives. The agent chooses his/her own effort as well 
as the number of operatives to be hired. Operatives receive fixed 
wages and the agent a share of profits. In this model explicit solu­
tions are given for the agent's chosen effort and the agent's optimal 
profit share. Increasing returns to scale lead to richer results than 
the constant returns to scale case. 
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We consider the following model: The absentee owner (principal) of a 

simple organization hires a manager (agent) to run the organization. 

The manager hires and supervises Xo operatives, who must work full 

time, but the manager is free to choose his/her own level of effort 

X1 • Output Y is a function of the two inputs XO,X1 , 

Operatives receive a unit wage Wo =1 . The manager receives a share 

6 of profits, and the effort level X1 is a function of this share 

6 . Which share 6 maximizes the owner's profits? 

This model is mathematically and conceptually simple, but we believe 

relevant. In this simple formulation it is intended mainly as a con-

Agency Theory. Information, and Incentives 
ed. by G. Bamberg and K. Spremann 
© Springer Verlag Berlin' Heidelberg 1987 
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tribution to organization Theory. 

2. Managers as Principals; Span of Control 

We begin by modelling a production function for the manager's output. 

Suppose that the main task of management is to monitor the performance 

of operatives. An operative is expected to work full time t =1 but 

may choose to shirk, be idle, part of the time. Let an operative's 

utility function be 

u=h' £.11(2 - t) +wo 

where 

u utility 

Wo income 

h > 0 a parameter meAsuring the a ttracti veness of leisure. 

When t < 1 , the operative is idle for the fraction - t 

time. If (1 -t)p is the probability of being caught and 

(1) 

of working 

k the 

penalty imposed in the form of lost wages or reprimands then the ob­

jective of an operative is assumed to be the maximization of utility 

in terms of leisure and expected income, 

Max h£'I1(2-t)+(1-t)p(-k)+wo 
O~t~l 

A solution t < 1 is characterized by 

t=2-~~< 1. 
k p 

(2) 

Let now p be the proportion of time that the supervisor allocates to 

the Xo operatives. If this allocation is random then the probability 

p of being caught shirking is 

X1 
P = -, 

Xo 

yielding 

t = 2 _ ~ Xo 
k X1 

(3) 

To fix the parameter h consider how much a person would work volun­

tarily for a unit reward on his/her own: 

Max h . tv! (2 - t) + t . 
t 

This is solved by t = 2 - h . If this working time is assumed to be 

unity then h = 1 Substituting in (3) yields 

(4) 



381 

Equation (4) shows that there is a ratio of operatives to managers or 

span of control Xo that involves sufficient supervision per operative 
X1 

to guarantee full time work t = 1 

(5) 

An alternative interpretation for Xo is: ratio of intended working 
X1 

time by operatives to control time by supervisor. 

It turns out that this span of control equals the penalty for shirking. 

The output y produced (by manager's effort X1) is now assumed to 

be proportional to xo, 

1 
Xo = bY 

or, using (5) 

1 
X1 bk Y 

Output is thus proportional to X1 . The organization operates with 

fixed coefficients. We have a Leontief production function. The profit 

g equals output y minus the wage bill Xo, 

9 = Y - Xo (b - 1) Xo , 

or 

g(X1) = (b -l)k X1 • (6) 

Thus profit is proportional to managerial effort X1 

3. The Production Function 

The combination of managerial and operative inputs in an organization 

need not take the specific form described so far. It will however be 

subject to some type of production function F(xo,x1) describing the 

maximal output an organization can achieve when a manager puts in X1 

time units of effort and the operatives supply Xo time units of 

effort. (For a general description cf. Beckmann, 1983). 

3.1 Linear Homogeneous Production Function 

That profit is proportional to managerial effort X1 is true for all 

linear homogeneous production functions. This may be seen as follows: 

where 

g1 :=Max {F(Z) -z},F(Z) =F(z,l) 
z 

(7) 
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3.2 Cobb Douglas Production Function 

As an example we may consider the linear homogeneous Cobb Douglas 

production function, 

a S y = bxo X1 with (8) 

With this Cobb Douglas production function, profits as a function of 

managerial effort are 

g (x 1) = Max {bx~ x ~ - xo} = X 1 Max {b (xo ) a _ Xo } 
Xo Xo X1 X1 

where g1 is determined by 
1 a 

g 1 = (1 _ a) b 1 -a a 1 -a . (9) 

To determine the level factor b assume that the product or service 

produced by the organization can also be supplied by an individual 

operating on his/her own under the same production function. If a 

single person allocates his/her time among management and operative 

labour, Xo + X1 = 1, then an optimal allocation of effort requires 

dy ~ 
dXo dx1 

, 

or 
ay = By 
Xo X1 

It follows 

or 

A unit level of effort achieves profits g if and only if 

b = ga -a S-ri 

Specifically, if an independent individual earns 50% more than a 

hired operative, then 

b= 1.5 (~)-3/4 (~)-1/4 2.6178 . 

From this using (9) 

1 4 3 3 g1 = 4 (2.6178) . (4) = 4.955 . 

We shall compare the "marginal productivity" g1 of a manager to 

that of an operative. Given k (= span of control) the profit .is 

The marginal productivity 



Cl-1 
gk(xO) = b'k -1 

is independent of the number Xo of operatives. For our example and 

a span of control k = 6 we have 

g~(xo) = 2.6178' 6-0 • 25 -1 =0.6726 

Hence the marginal productivity (4.955) of a manager is more than 

seven times that of an operative. 

4. Managers as Agents 
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Next we determine the level of effort chosen by the manager as a func­

tion of his/her rewards. The reward may take any form: a fixed salary 

W1 or a share 6 of total profits g are two possibilities. Between 

these extremes may be found other types of compensation usually con­

sisting of some fixed payment and some bonus that is proportional to 

achieved profits. 

4.1 Manager's Effort 

Here we shall consider that he receives only a share 6 of total 

profits g. When the production function is linear homogeneous this 

reward turns out to be proportional to managerial effort 6g = 6g1 X1 • 

To determine the manager's voluntary effort one must consider his/her 

utility function in terms of leisure 2 - X1 , and money income 6g1 X1 . 

Effort is measured in time units and total available time is 2 units. 

As before let utility be additive, logarithmic in terms of leisure, 

and linear in terms of income, 

u=h .tn(2 -X1) + Iig1 X1 . (10) 

The factor h measures the attractiveness of leisure in relation to 

that of income and may be different for managers and operatives. A 

utility maximizing manager chooses an effort level X1 such that 

du -h 
0=-- = -- + 6g 1 dX1 2-X1 

from which follows 

(11 ) 

This is an increasing function of share 6 and may be considered the 

manager's supply function of effort (Fig. 1). 
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effort X, 

2.0 

1.5 

1.0 

.5 

.o~--------------~----~------------------~--~------~· share Ii 
10'1 100 101 (loqarithmic scale) 

Fig. 1: Manager's effort as function of profit share (h ~ g, ~ 1) 

The manager's achieved income is then lig , x, ~ 26g , - h . This is posi­

tive provided the profitability g, of the organization and the 

manager's share Ii are large enough relative to the strength h of 

the preference for leisure. When h = 1 (normal preference for leisure) 

then the manager's income exceeds that of a worker w 0 = 1 provided 

6g , exceeds unity. 

4.2 Optimal Share; Comparison with v.Thlinen's Wage Formula 

Consider now the owner's income. It is z = (1 - 6) g or, in view of 

( 7) , (11 ) , 

z ~ (1 - Ii) 9 1 X 1 ~ 2g,( 1 _ 6) _ h (~-6 ) (12) 

Maximization of owner's income with respect to the manager's share Ii 

yields 

O ~ dz -h6 - h (1-6) 
a6~ -2g 1 - 62 

or 

(13 ) 

Using (13), the manager's reward in terms of his/her input x, and 

productivity g, becomes 

(14) 

This is reminiscent of von Thlinen's famous wage formula: an employee's 

compensation is to be set proportional to the square root of his/her 
h productivity g, The term 2 would have to represent SUbsistence 



income for a full analogy. 

Suppose sUbsistence income s is defined as that which at full time 

work yields just enough utility to make a person indifferent to not 

working at all; then 

h iYl 1 + s ~ h iYl 2 

or 

s~hiYl2 

~ 0 693 h > ~ • 2 

Except for a small numerical difference (between ~ and 0.693) von 

Thlinen's formula applies throughout. 

4.3 cost of Agency 
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Suppose a manager as owner puts in a full time effort x, = 1 . This 

means that a maximum of g,x, +hiYl (2 -x,) is achieved when x, =1 

Necessary and sufficient for this is that h = g, (= g) . If these values 

are used as benchmarks and substituted in the share formula (13) one obtains 

6 ~ ~ ~ 0.7071 

as the optimal manager's share, i.e. that share which maximizes 

owner's return under the restriction x, =1. The owner's income is then 

(compare (12) and recall h =g, =g) 

1 
z*~g·(2-v'2)(1--)~0.1716g (15) 

Vi 

compared to g which the owner can earn on his own. Notice that this 

is valid for all linear homogeneous production functions.~he cost of 

agency thus turns out to be 83%. 

4.4 Multi-Level Organization 

So far we considered simple organizations, requiring only one mana­

gerial level. In multi-level organizations an agency problem could 

arise at every level. Suppose however that it is only top management 

- the president - who can freely choose his/her level of managerial 

effort, while all lower ranking managers are fully supervised and 

require no additional incentive. Now the managerial mode of "manage­

ment by delegation" implies in fact constant returns to scale, i.e. 

a linear homogeneous production function for the entire organization 

(Beckmann 1983, pp 151-159). The previous analysis is thus applicable 

to the compensation of top mangement in hierarchical organizations. 
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5. Increasing Returns to Scale 

In simple organizations we may have increasing returns to scale. Let 

F(XO,X,) be homogeneous of degree m>1 and Cobb Douglas. Now, for 

given x, 

g(x1l 

(and a < 1 ) , 

Max bx~ x~ - xo 
xo 

is achieved for abx~-l x S = 1 

Substituting in (16) yields 

a S 
i-a i-a T=;; 

g(x1)~(1-a)a b x , 

or Xo 

Notice that S/ (1-a) > 1 , in view of m = a + B > 1 

5.1 Manager's Effort 

The manager's earnings as a function of effort x, are 

f3 
1--(( 

. x , 

and his/her utility function is 

S 
i-a 

u ~ h {11 (2 - x , ) + 6g 1 • x , 

(17) 

(18) 

The first term is concave, the second convex. Maximization with respect 

to x, ~o yields in general two local maxima which must be compared 

X1 ~ 0 if 

dU o ~-- for 
(lx1 

~I <0 (lX1 0-
(corner solution) 

X, ~ X1 > 0 provided ~~~ 1_ < 0 
1 X1 

Condition (19) is always satisfied since 

Condition (20) states that 

a+B-l 
h S _ i-a 

o ~ - 2-X1 + 6g , t=a x , 

~I ~-~ <0 
dX1 0 2 

provided the second order condition is satisfied, 

a+S-l _ 1 
a+S-l i-a --- x <0 i-a 1 

Suppose for instance that 

a ~ 

then (21) becomes (2-X,)X, =a , where 

( 19) 

(20) 

(21 ) 



h 
a=~ 

gl 
The solution satisfying the second order condition is 

Xl = 1 + -rr::e: 
It dominates the corner solution xl = 0 when 

In( 1 - -rr::e:) + (l + ;;:-:-a:l > In 2 

In terms of p = -rr::e: 
2 

In(l - p) + (I + P)2 > In 2 
2( 1 - p ) 

or 

In{l - p) + 1 : p > ~ + In 2 = 1.1931472 

~ - In ~ > l + In 2 
2 

which is true for ~ > 1.7564 or 

i.e. when 

ogl 2 
11 > 0.8145 = 2.4555 

1 
~--­- 1 - p 
a < 0.8145 

Otherwise the agent prefers to do nothing. 

5.2 Feasibility Conditions and Optimal Share 

The owner's earnings are 

z = (I - 0)g(x1) = (1 - o)g {I + J1 _!-..~}2 
1 20 gl 

Maximizing z with respect to 0 yields 

r-c2 o = -(1 + ~1 -~) + (1 o){ 1 + J 1 _ ~) 1 

~ 
where h 

c = 2g1 

o 

Straightforward manipulations reduce this to a cubic in 0 

03 - 202 + c = 0 

Implicit differentiation shows that 

do 1 
dc = - 2 > 0 for all 0 ~ 1 . 

30 - 40 

(22) 

(23) 

(24) 

(25) 

(26) 

(27) 

(28) 

(29) 

(30) 

This means that the optimizing share 0 increases with c and this in turn 

states that the optimal managerial share rises with preference for leisure h 

and decreases with productivity gl . A half share results when 

3 
c = 8 

387 
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which would require a small preference for leisure or high productivity. Thus 

4 
for h = 1 a productivity rate gl = 3 would be required. 

The manager then puts in (an almost incredible) effort 

9 3 
The resulting profit is gl • 3 = 3 and both manager and owner would receive 2 
units of profit resulting in manager's utility of 

1 3 
In 2 + 2 = 0.80685 

It appears from this as compared to (15) that increasing returns to scale are 

beneficial to both principal and agent. 

When the condition (26) is violated so that a > 0.8145 then the optimal 

solution is xl = 0 . 

The agent refuses the contract. But this is not in the owner's interest. To 

avoid this the owner must agree to a share of 

{j > 2.4555 ~ 
gl 

In turn this is practical only when {j < 1 or 

h < 1.629 gl (31) 

The agent's preference for leisure must not exceed 1.629 times the productivity 

rate gl' Inequality (31) states the condition under which agency is possible in 

the operation of a simple organization with (special) increasing returns to 

scale. 
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Misperceptions, Equilibrium, and Incentives in 
Groups and Organizations 

Martin Gaynor and Paul R. Kleindorfer 

SUMMARY: This paper considers multi-agent principal-agent problems in an 

organizational or group context. The principal sets incentives for a group of 

agents who then adjust their behaviors to equilibrium either cooperatively or 

noncooperatively. For a fixed production technology, we state the principal's 

design problem and survey recent results concerning its solution. We then 

consider the effects of agents' misperceptions of the production technology on 

their equilibrium behavior (and consequently also on the principal's design 

problem). We define a consistent equilibrium as one at which, whatev~r misper­

ceptions may be present, each agent receives in equilibrium the payment he or she 

expected on the basis of the agent's (possibly misperceived) production tech-

nology and promised incent~ves from the principal. We provide sufficient 

conditions under which such a consistent equilibrium exists. Several recent 

empirical studies on expectations are reviewed at the conclusion of the paper, 

the results of which are compatible with the consistent equilibrium properties 

under misperceptions which we study here. 
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1. INTRODUCTION 

The topic we investigate in this paper is the effect of misperceptions on the 

part of members of a group or an organization on the incentive mechanisms 

designed to induce optimal behavior by the members. This work is in the spirit 

of multiple-agent principal-agent problems. The principal here is viewed as an 

organization or group "designer" who chooses incentives and information 

structures so as to maximize his net residual benefits. The standard method for 

analyzing such problems is to treat the principal as a von Stackelberg leader, 

whose choice space is a set of possible (e.g. incentive) designs, with agents 

then playing a sub-game ~etermined by the principal's choice of design. Our 

departure from most previous work is that we allow agents to have less than 

perfect perceptions of environmental parameters, such as incentives, technology, 

and other agents' behaviors. This bounded rationality assumption seems 

especially appropriate for organizational choice, where a wide body of research 

supports the existence of heuristics and biases in choice behavior. Moreover, 

the notion of misperceptions as a theoretical construct provides interesting 

implications for the principal- designer's organizational design problem. As a 

prelude, it will be useful to discuss the underlying themes from the economics or 

organization literature which motivated this study. 

The literature on economics of organizations is usually traced to Coase' s 

(1937) paper on the nature of the firm. The questions posed by Coase were the 

first look inside the "black box" constituting the theory of the firm. Coase 

makes clear that the standard theory of the firm is in actuality an arbitrary 

imposition, rather than a necessary consequence of basic economics. He focuses 

on the role of transactions costs and uncertainty. Coase's contention is that 

the firm serves to economize on transactions costs and it can best be analyzed in 

this way. This discussion by Coase raised a number of questions about why some 

activities are organized within firms rather than outside them. The pursuit of 

these questions has led to the study of the economics of organizations. 

The matter was left to res t until the work of Simon, Cyert, and March at 

Carnegie-Mellon. Simon (1957), and Cyert and March (1963) applied psychological 



models of human behavior to the analysis of behavior in organizations. This led 

to the insights of bounded rationality and differing motives for the various 

actors within a firm or organization. Williamson (1964), building upon these 

ideas and those of Berle and Means (1932), and Gordon (1961) on the separation of 

ownership and control, incorporated them into an analysis of discretionary 

behavior on the part of managers. Both Williamson, and Marris (1964) added the 

influence of monopoly power into this analysis. Managerial discretion is 

enhanced by monopoly power, which gives managers more rents over which to have 

discretion. This hypothesis has been labeled "expense-preference theory" and is 

related to Leibenstein's (1966) independent work on organizational slack and x-

inefficiency. 

While Williamson and Leibenstein advanced the economic theory of 

organizations by investigating the phenomenon of "slack", an impossible 

occurrence in the neo-classical theory of the firm, neither of these efforts 

were directed at generating a general economic theory of organizations. A major 

step in generating such a theory occured in 1972 with the publication of The 

Economic Theory of Teams by Marschak and Radner and "Production, Information 

Costs and Economic Organization" by Alchian and Demsetz. 

Team theory assumes a common preference function for all members of the team. 

Thus, conflict does not exist within a team, but there are problems of 

communication. The problem of the manager is to elicit true messages from his 

subordinates, as in the free-rider preference revelation problem in public 

finance l . 

Alchian and Demsetz (1972) focus on situations in which conflict of interest 

exists between members of an organization, either within or across hierarchical 

boundaries. The emphasis is on the transactions costs of organizing, monitoring, 

metering and enforcing contracts within the firm. The objectives of employer and 

employee differ, production is not separable in employees' inputs, and the 

lIt should be noted that the solution to the 
revelation problem proposed bj Groves and Ledyard (1977) 
(1973) work on team theory, which in turn is derived from 
Marschak and Radner, as summarized in their book. 

free-rider preference­
is derived from Groves' 
previous work by 
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employer cannot costlessly observe the behavior of the employees. This sort of 

situation is termed moral hazard in that once a contract of employment is granted 

the employee may exploit opportunities, unobservable to the employer, to act in 

ways which are not in the employer's best interest. Moral hazard is not present 

in traditional Marschak-Radner team theory, since all members of an organization 

possess identical objectives. 

Contemporaneously with the raising of issues in the internal theory of the 

firm, the methodology of game theory was applied to the analysis of the incentive 

properties of bilateral contracts between a "principal" and his "agent" when 

there exists an asymmetry of information. Originally, the analysis of moral 

hazard was confined to analysis of bilateral exchanges, as exemplified by the 

agency theory of Ross (1973). More recently, agency theory has been extended to 

the case of many agents. This extension allows the application of this form of 

analysis to the economics of organizations. This extension is a natural one, 

since previous research (e.g. , Alchian and Demsetz) pointed out that 

informational asymmetries form the core of incentive problems in organizations. 

The analysis of principal-agent problems with many agents is relatively 

recent. This strand in the literature takes bilateral agency theory (e.g., Ross, 

1973) and extends it to the case of many agents to allow more general analysis of 

relationships within organizations. This work, represented by Holmstrom (1982) 

Mookherjee (1984), Green and Stokey (1983), and Na1ebuff and Stiglitz (1983), 

formalizes and extends earlier work on the internal theory of the firm of Coase, 

Alchian and Demsetz, and Williamson. The principal-agent literature examines 

explicitly the structure of incentives within an organization which overcome the 

problem of moral hazard. 

It is well-known that it is not possible to design a continuous incentive 

mechanism which leads to an efficient outcome in an organization in the presence 

of moral hazard (e. g., Holmstrom, 1982). A number of different approaches have 

been pursued to attempt to discover efficient solutions to the multiple agent 

moral hazard problem. Since the negative result on the efficiency of incentive 

schemes occurs in a single-period, noncooperative game with continuous incentive 



mechanisms, the approaches to resolving this problem have involved relaxation of 

one of the conditions of the game. 

One approach is to introduce a discontinuous "bonus-penalty" incentive scheme 

in the single-period noncooperative game. This is Holmstrom's (1982) approach. 

Holmstrom shows that if a balanced-budget criterion for the organization is 

relaxed, penalties sufficiently large to induce an efficient outcome are 

possible. This implies a necessary role for a principal; in particular, 

separation of management and labor is efficient. Relative performance evaluation 

is also examined, and is shown to reduce the monitoring costs which must be 

incurred in the face of uncertainty and risk aversion or limited endowments. 

This solution occurs under the assumption of deterministic production, risk 

neutrality, and no problems with agents' endowments. 

These caveats about the applicability of an unbalanced budget bonus-penalty 

incentive scheme are very serious. In reality, one would expect to observe 

uncertainty in production, risk aversion, and limited endowments on the part of 

agents. In this situation, relative performance evaluation in the single-period 

noncooperative game provides an alternative approach to inducing an efficient 

outcome. Lazear and Rosen (1981), Green and Stokey (1983), and Mookherjee (1984) 

are papers which examine this approach. 

Lazear and Rosen's (1981) paper is the first paper in the relative per-

formance evaluation, or "tournament", literature. Lazear and Rosen compare three 

compensation schemes; linear piece-rate, discontinuous comparison with a fixed 

standard, and a rank-order tournament. They show that when the variance of a 

random component of output cornmon to all agents is large, tournaments lead to 

more efficient outcomes. This is because the variation in each agent's output is 

due (mostly) to variation cornmon to all agents; thus relative performance is 

easily uncovered. 

Green and Stokey (1983) show that whether a tournament dominates independent 

contracts with agents depends on whether a production shock common to all agents 

exceeds a shock specific to the individual agents. These results indicate that 

tournaments are not optimal in general, abstracting from the cost of i~plementing 
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any compensation system. As Green and Stokey suggest, the observed prevalence of 

tournaments may be due to lesser costs of implementation. 

Nalebuff and Stiglitz (1983) report much the same results and consider 

variations on a number of different assumptions. One important result is that 

tournaments do not work as well when agents are of different abilities. The 

incentive for the less able to compete is diminished by the amount of the 

handicap resulting from lesser ability. 

Mookherjee (1984) extends the Grossman and Hart (1983) analysis of the 

bilateral principal- agent problem to a setting with many agents. The model 

differs from Green and Stokey (1983) and Nalebuff and Stiglitz (1983) in that a 

production shock cornmon to all agents is absent. All production shocks are 

idiosyncratic, i.e., specific to a particular agent. This framework is similar 

to Holms.trom (1982). Mookherj ee shows that independent contracts are optimal 

when production functions are separable in actions, and agents' idiosyncratic 

random shocks are independent. Optimality also obtains for very special cases of 

separable production with non- independent random shocks and nonseparable 

production with independent random shocks. Rank- order tournaments are optimal 

when the outputs of different agents convey information about agents' actions 

only through ordinal rankings. Agents' actions alter the probability of winning, 

but not the margin of winning, i.e., the correlation between the agents' random 

shocks is low. Mookherjee shows, however, that relative performance compensation 

schemes are vulnerable to collusion among the agents. The end result is that 

tournaments as well as contracts suffer from some weaknesses. 

Two other approaches to the design of optimal incentive systems in multiple­

agent principal-agent models are to relax either the assumption of the game being 

noncooperative or static. Aumann (1967) proposed an analysis in which agents 

enter into binding agreements to enforce a cooperative solution. This is a 

possible solution to the moral hazard problem in an organization, but solves the 

problem engendered by noncooperative behavior by effectively removing it. Radner 

(1981, 1985) has explored repeated principal-agent garnes, and shown that if 

discount rates are small, there are equilibria which are approximately efficient. 



These propositions do not obtain in the repeated partnership game in which there 

is no principal. Specifically, if partners in the organization discount the 

future at all, they may not be able to get close to efficiency. It is possible, 

however, to show that as partner discount rates move towards zero, they move 

toward efficient "approximate equilibria". An approximate equilibrium is a 

combination of strategies for which no one can improve their expected utility by 

more than a small amount. 

All of these approaches to the analysis of efficient compensation systems in 

organizations assume that all agents and the principal correctly perceive the 

parameters of their environment. A growing literature in economics and 

psychology has documented the existence and the effects of misperceptions. 

Tversky and Kahneman (1974), Slovic et al. (1980), and Einhorn and Hogarth (1981) 

have investigated and documented the existence of systematic biases in 

perception. Applications have been made to decision-making under uncertainty 

(Hey, 1984), and insurance (Kunreuther et al., 1978; Spence, 1977; Polinsky and 

Rogerson, 1982). The influence of misperceptions has been shown to drastically 

affect decisions and outcomes. Kleindorfer (1979) and Gaynor (1986) have 

introduced misperceptions into the analysis of the design of incentives in an 

organization. 

In this paper we generalize and extend our earlier papers to incorporate some 

of the recent theoretical developments in the economics of organizations. 

Misperceptions on the part of agents about the production technology and the 

actions of their peers are introduced into a single-period noncooperative 

principal- agent game with many agents. It is shown that misperceptions can 

persist, and that different compensation schemes will be chosen in the presence 

of misperceptions, and that misperceptions of environmental parameters can 

significantly affect efficiency and equilibrium outcomes. 

We proceed as follows. In the next section, we outline a general framework 

for the organizational design problem, based on Kleindorfer and Sertel (1979) and 

related work in organization theory. This framework is then used to pose several 

problems in incentives and information as these affect organizational behavior 
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and efficiency. Section 3 then considers a few results relating to sharing and 

wage incentives, under alternative assumptions on the behavior of organizational 

participants, always assuming complete rationality and perfect information. 

Section 4 relaxes this perfect information assumption to allow for misperceptions 

of environmental variables, including parameters in the incentive system and the 

behaviors of other participants. Section 5 discusses some implications of our 

results in light of recent empirical work in the theory of the firm and .labor 

economics. 

2. ORGANIZATIONAL DESIGN AND INCENTIVES 

2.1 Elements of Or~anizational Desi~n 

We model an organization or task-oriented group as a collection of economic 

agents whose joint contribution to a productive process yields a certain output 

which each of them considers a good, but whose individual contributions to the 

group have opportunity costs. The relationship of this model to organizational 

design is depicted in Figure 1. 

The principal, or organization des igner, chooses a design 6 £ !1, e. g. an 

incentive system, which influences the production decisions (or input choices) xi 

£ Xi of group members i [ N. Each agent has preferences represented by the 

utility function Vi ex, r i ) defined on x [ X ~ lIN Xi and on their remuneration 

r i (x,6) [ 11 (11 is the real line), where x ~ (xi i[N) [ X is the vector of 

inputs of agents i [N. Given 6, the agents adjust their decisions, resulting in 

a collective decision ",(6) and output F(",(6), 6).2 Factor markets provide the 

basis for agents to determine their opportunity costs, and final product markets 

determine the price of output, which we will take to be unity here. Agents i £ N 

are assumed to choose "'i(6) so as to maximize their utility Ui(x,r i ), i [N. The 

outcome ",(5) in response to a given design 6 !1 may be thought of as the 

equilibrium of a strategic-form game among agents N, given S. Various 

2F is written here as a function of x and S for generality. 
analysis we assume F ~ F(x) depends only on x. 

In our later 



(cooperative and non-cooperative) solution concepts are of interest in modelling 

this equilibrium. The principal is assumed to be a risk-neutral agent interested 

in choosing Ii so as to maximize his residual F(~(Ii),Ii) - LN ri(~(Ii),Ii). We 

1 i 1 .. h· 3 neg ect env ronmenta uncerta~nty ~n t ~s paper. 

PRINCIPAL 

Determines Design ~ 

Ii £ IJ. 
Maximizing F - L r. 

~ 

\ FACTOR MARKETS1 \ PRODUCT MARKETS I 
REMUNERATION INFORMATION 

(ri(li) i£N} F or x 

.. 
AGENTS i £ N 

Determine Inputs 
x. £ X. 

And Resulhng 
Output F(x,8) 

Maximizing Ui (x,r i (8» 

Figure 1: Elements of Organizational Design 

4 From organization theory the design instruments available to the principal 

are the authority structure (e.g., whether an entrepreneur or the "workers" i £ N 

themselves choose 8 £ IJ.), incentives (the r i (x,li) above), information systems 

(more about which below), the personnel of the organization (N), and the 

technology (F). We concentrate here on the design of incentives and compatible 

30ur results are easily extended to the case where the production function 
and possibly preferences depend on uncertain states of nature- -see e. g. the 
discussion in Kleindorfer and Sertel (1979). 

4 
We rely here on the excellent survey of organizational design and behavior 

contained in Van de Ven and Joyce (1981). 
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information systems for a fixed authority structure, represented by the 

principal's interests, and fixed (N,F). 

However design instruments are construed, it should be clear that the key to 

a formal analysis of problems of this type is the appropriate definition of the 

game-theoretic solution concept specifying the equilibrium outcome ~(o) in 

response to a particular design O. In the single-period model of this problem, 

which is our primary focus, two obvious candidates are the non-cooperative (Nash) 

and cooperative (Pareto with income transfers among the group N) equilibria. 

Building on these single-period results, equilibria for the repeated game model 

can be obtained using the framework and results of Radner (1985). In either 

case, the key issue here ~s the definition of the behavioral adjustment process 

underlying these equilibria. On the one hand, the traditional assumptions of 

complete and perfect knowledge of all game parameters (Ui , ri(o), x and F) is a 

natural starting point, and is the basis for our analysis in the next section. 

On the other hand, it is natural to investigate the impacts of less than perfect 

knowledge by members i £ N of these parameters. We will be concerned here only 

with "misperceptions" of the production function F, whereby agents i£N adjust 

their behaviors in utility-maximizing fashion, while simultaneously estimating 

the production function F on the basis of observed outcomes. The question of 

interest is the joint impact of behavioral and perceptual adjustment on 

efficiency and output. 

2.2 The Principal's Design Problem 

Summarizing the above, the principal's design problem is the following: 

(1) Maximize 
o £ /::, 

subject to: 

F(~(5) ,0) - 2: r i (~(5) ,5) 
N 

where ~(5) is the predicted input vector chosen in response to 5 and Uio is the 

reservation utility level for i £ N, as determined by opportunities outside the 



organization in question. As to the form of riCo), two polar forms have been of 

primary interest in the literature, sharing and wage incentives. In the former, 

ri(F(~(o),o),o) depends on ~(o) only through F. Under wage 

incentives, ri(~(6),o) - ri(~i(o),o) depends only on the input of agent i. 

Concerning information systems, these must be compatible with the incentive 

structure chosen. For example, under sharing rules the principal must only 

observe output F, while under wage incentives he must observe (a one-to-one 

function of) individual inputs (xi liE N) in order to payout the agreed upon 

5 
remuneration r i to each agent. 

3. DESIGN PROBLEMS UNDER PERFECT INFORMATION 

In this section we consider results for the problem (1) - (2) under perfect 

information and for various solution concepts. To begin with, we make the 

following regularity assumptions. 

Assumptions: The production function F(x,o) F(x) is increasing, 

continuously differentiable and concave in x, with F(O) - O. Utility functions 

are of the separable form 

where R+ is the non-negative reals, and Vi is an increasing convex, continuously 

differentiable real-valued function and V(O) ~ o. 

3.1 Noncooperative Sharing Systems: Holstrom's Theorem 

Let us begin with a restatement of Holmstrom's (1982) interesting result that 

sharing incentives which exclude any payments to the principal/designer are 

inefficient. To this end, let the design set !o be the set of all sharing 

incentives: 

5For a more detailed discussion of the compatibility of incentive and 
information structures, see Kleindorfer and Sertel (1979). 
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(4) ~ := (S:X~RN I S(x)=(S.(x)=S.(F(x»lieN), ~N S.(F)=F, FeR ), 
~ ~ ~ + 

so that each Si depends only on the output F and the total output value is 

distributed among the agents N. Associated with each oe~, there is a strategic-

form game r(o) = [N,X,Wi,o], where, substituting r i = Si in (3), the "effective 

utility functions" Wi induced by 0 = (Si I ieN) are 

(5) 

We are interested in comparing the efficiency of various outcomes to the game 

r(o) with first-best or efficient solutions as determined by: 

(6) Maximize [F(x) - ~N Vi(xi )]· 
x e X 

Any solution x* to (6) is Pareto efficient in the sense that any such solution, 

coupled with appropriate income transfers among agents N, weakly dominates any 

other x e X and feasible transfer payment scheme among N (Kleindorfer and Sertel 

(1982». Equation (6) represents the maximum of output value minus opportunity 

costs of factor inputs Xi. 

Theorem 1 (Holmstrom (1982»: Let 0 e !::, be arbitrary and let ~(5) be any 

Nash (noncooperative) equilibrium of r(5), then ~(5) is not Pareto efficient in 

the sense of (6) when INI > l. In particular, sharing systems which leave no 

residual for the principal are not efficient in the sense of (6). 

Proof: We merely give Holmstrom's short proof for the case where the Si are 

differentiable. In this case, and assuming interior solutions, any Nash solution 

~(o) to r(5) must satisfy 

(7) S~ F~ 
~ ~ 

V~ 
~ 

0, i e N, 

where Fi = aF/ax i , while any Pareto solution to (6) must satisfy 

(8) V~ 
~ 

0, i eN. 

Since any feasible 5 must satisfy ~N Si(F(x» F(x), x e X, we also have that 



This last requirement is not compatible with (7)-(8) 

jointly when INI > 1, yielding the desired conclusion. V 

As noted in the introduction, Holmstrom shows that if budget balancing is 

relaxed, so that ~N Si (F) ~ F is allowed, then sharing incentives can be designed 

which yield Pareto outcomes as Nash equilibria to r(5). One such Pareto sharing 

system is of the "forcing function" form described by Harris and Raviv (1978). 

Namely, Si(F) = b i if F(x) ~ F(x*) and Si(F) = 0 otherwise, where x* is any 

solution to (6). Such a sharing system imposes penalties, collected by the 

principal, for output performance below first-best. As Holmstrom shows, a 

suitable set of (b. I i£N) can be determined6 which will make each i£N better off 
1 

than his best available other alternative and will achieve x*. 

3.2 Nash Bargaining-Cooperative Results 

The importance of the principal in avoiding inefficiency in the above problem 

derives entirely from his design expertise; he contributes no other productive 

input. The need for the principal as residual owner and "penalty collector" 

disappears, however, when cooperative behavior on the part of N can be costlessly 

assured. To formally demonstrate this, we need an appropriate cooperative 

solution concept for the game r(5). Given the form of the preferences (3), we 

propose the Nash Bargaining Solution (Nash (1950», allowing for lump-sum 

transfers among group members N.7 In this case, it is easily shown that group 

members will choose ~*(5) solving (6). That is, they will choose a first-best 

solution, assuming that llQ unproductive principal appropriates any of the 

usufruct F(x) of production. We summarize this in the following proposition. 

6 * Namely a set of bi's such that ~N b. - F(x*) and b. > v.(xi ) > 0, so that 
each i£N is at least as well off taking ~art in the groGp's kctlvities as not. 
Eswaran and Kotwal (1984) show how this scheme can be vulnerable to cheating by 
the principal. Gaynor (1987) indicates the more limited circumstances under 
which cheating will occur. 

7Given the assumption of transferable utility and the form of the 
preferences (3), other bargaining solutions (see Friedman (1986), Chapter 5) 
would lead to essentially the same results, with some changes in the ultimate 
sharing of group surplus. The problem with non- transferable utility remains to 
be analyzed, however. 
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Theorem 2: Let 6, ~(6), and f(6) be as in Theorem 1. Consider the Nash 

Bargaining Solution ~*(6) to f(6) specified by 

where Wi is given in (5), T OJ and X~(l) is the feasible 

bargaining set 

(10) (x E X I Wi (x,6) + ti ~ Uio,i E Nj. 

Then (as long as (6) has any solution), ~* 

best, and there exist lump-sum transfers 1* 

dominates the noncooperative solution ~(6). 

~*(6) solves (6), i.e. it is first-

(tt I iEN) such that (~*,1*) Pareto 
~ 

Proof: The Nash Bargaining Solution ~* characterized by (9) is easily shown 

to maximize ~N Wi (x,6) over X, which from (4)-(5) implies that ~* maximizes (6). 

Moreover, ~* E X~(l) and 1 E T, so that ~* certainly weakly dominates ~(6) from 

(9) . Finally, ~(6) does not solve (6) by Holmstrom's Theorem 1 above. Thus, 

some subset of N receives the surplus ~N Wi(~*,6) - ~N Wi(~(6),6) > 0, and strict 

dominance obtains. 8 V 

From the above two theorems, we see that an unproductive principal is 

required only when noncooperative behavior is anticipated. From social and 

industrial psychology (e.g., Cooper (1975)) we know that cooperation is more 

likely. to obtain when communication and trust are present among agents N, and 

further enhanced under repeated game situations. More formally, as Radner (1985) 

has shown9 , when discount rates are sufficiently small (or when gains from 

cooperation over noncooperation are large), the cooperative solution ~* to f(6) 

can be implemented as a Nash equilibrium to the infinitely repeated game 

f(5)x ... Xf(5)x ... , with payoffs 

8This is similar to the compensation principle in welfare economics. The 
reader interested in a more detailed analysis of cooperative solutions with lump­
sum transfers is referred to Kleindorfer and Sertel (1982), on which this theorem 
is based. 

9 See also Friedman (1986, Chapter 3) for an introductory survey of other 
contributions to the repeated game literature. 



(11) 

where xk , X is the collective input chosen by N in period (or sub-game) k and G. 
~ 

(0,1), where d i is agent i's discount factor. In this sense, the 

prospect of a "long" association with an organization can be expected to promote 

cooperative behavior. 10 

3.3 Remarks on Principal-Mana£ed vs. Labor-Mana£ed Enterprises 

The above discussion is, of course, not intended as a full commentary on the 

issue of principal-managed (e. g., entrepreneurial managed) versus labor-managed 

firms. As indicated in the introduction, and as is apparent from the rich 

literature on internal organization cited there, this is a much more complicated 

matter than this sparse formal analysis can capture. In particular, we have 

neglected entirely the role of capital markets, the potentially productive role 

of principals in not only designing organizations but also in contributing 

essential other productive factors such as capital, and the host of issues in 

monitoring and control which organizational design, by whomever, entails and from 

which our analysis has abstracted. Even with these caveats, however, it is clear 

that the issues raised here on cooperative vs. noncooperative internal adjustment 

by group/organizational agent~ are central to any analysis of organizational and 

incentival design. Moreover, the centrality of gains to cooperation and their 

relationship to cut-off d:i,scount factors by agents has been a central point in 

the literature on labor-managed vs. capitalist-managed firms. Indeed, one of the 

basic arguments of this literature has been that workers tend to have higher 

discount factors than capitalists and this induces them to maintain inefficiently 

low levels of capitalization (e. g., through retained earnings) in the firm in a 

dynamic environment. This argument is then used in various ways to explain the 

10Th , .. d b 
~s very p01nt 1S argue to e 

miracle, based on long-term employment 
incentives and organizational processes. 

the crux of the Japanese productivity 
and cooperation-communication inducing 
See Tomer (1985). 
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predominance of labor-managed firms only in certain areas (such as professional 

partnerships), where the gains to cooperation are very high and monitoring costs 

are also high. 11 In other areas, e.g. manufacturing and capital-intensive 

sectors, successful labor-managed firms are a rarity, perhaps partly because 

worker discount rates are high and their expected tenure in the firm is short and 

perhaps partly because gains to cooperation are low. In either case, the above 

analysis would suggest a tendency toward noncooperative behavior, with a 

resulting requirement that the organization be designed by a principal/residual 

owner. 

4. MISPERCEPTIONS AND GROUP INCENTIVES 

4.1 Consistent Non-Cooperative Equilibrium 

Most previous work on incentives has assumed that agents possess accurate and 

common estimates of production technology and other environmental parameters. 

Thus, in defining the noncooperative equilibrium to the game reS) in the previous 

section, it is assumed that the effective utility functions are given by (5), 

with F(x) (and, of course, also Si) accurately understood by all agents and by 

the principal. In this section, we wish to investigate the consequences of 

agents' misperceptions of F(x) on equilibrium outcomes. Our purpose is to 

demonstrate that a noncooperative equilibrium still exists under fairly general 

conditions, even when agents misestimate the production function F(x). Similar 

results can be shown for cooperative solutions and for other environmental 

parameters of interest (e.g., misestimates of the opportunity cost Vi (xi) of the 

inputs Xi)' but we will concentrate here only on noncooperative adjustment and 

misperceptions of F. 

The motivation for this problem should be clear. Tpere is a very rich 

empirical literature, beginning with Simon (1957) and Cyert and March (19-63), 

which supports the bounded rationality hypothesis, that agents are intendedly 

llFor a fuller discussion of comparative results on hierarchical vs. labor­
managed firms, see Ireland and Law (1982), Sertel (1982) and Cable and Fitzroy (1980). 



rational but have limited information processing abilities. These limitations 

lead to processing heuristics (such as satisficing) and systematic biases. This 

may be particularly expected in complex environments such as those envisioned 

here, where agents need to precisely understand the impact of their actions on 

their payoffs as determined by incentives. When these incentives depend, as they 

do under generalized output sharing, on the production technology (i. e., when 

payments are of the form S i (F», this implies that agents accurately assess the 

impact of at least their own inputs on output F. That this is a strong 

requirement can easily be visualized by considering its implications for 

employees of a large firm, in which employees are given profit-sharing 

incentives. The problem (which arises in maximizing (5» facing an individual 

employee in predicting the impact of changes in his/her own input on the total 

output F(x) of the firm staggers the imagination. In such a case, it seems 

sensible that employees would form crude, perhaps inaccurate, estimates of their 

relationship to aggregate output. What we study here is whether inaccuracies in 

their perceptions of F can be sustained in equilibrium. 

We restrict attention again to sharing incentives of the form (3) but replace 

the effective utility functions (5) with 

where Gi:XxX ~ is agent i's perceived production function, i£N. The 

interpretation of Gi(x,y) is the following. The input vector x is as before the 

collective choice variable of interest. The input vector y is a reference point 

for x, possibly the collective input vector in the previous period. We assume 

that when x - y perceived and actual output are the same, i.e. Gi satisfies 

(13) Gi(x,x) - F(x), 1/ x ( X, i ( N. 

An intuitive interpretation of (13) is that each agent forms a Taylor series 

approximation of F around y, so that 

(14) 
K k 

G.(x,y) - F(y) + Z ~i(x - y) 
~ k-l 
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k 
here \t>i(O) - o. \t>~ can be interpreted as agent i's estimate (perhaps erroneous) 

1 

of the vector of kth order partials of F with respect to x and K is the order of 

agent i's approximation. F(y) is output realized at the reference input level y. 

We wish to determine when the game with utility functions Wi in (12) has a 

noncooperative equilibrium. However, not just any equilibrium will do. To 

qualify as a sustainable equilibrium, it seems reasonable to require that the 

payout Si(Gi(x,y» expected by agents (whatever their perceived production 

functions are) be at least equal to their actual payout. Interpreting the 

reference point y as agents' previous behavior, we state this condition as 

follows: 

Definition: Consider the normal form game r(5) - [N,X,Y,Wi ,5], with X - Y 

and Wi (x,y,5) given by (12). A consistent (noncooperative) equilibrium 

(~(5),~(o» to r(5) is a collective behavior ~ and reference behavior ~ such that 

(15) ~ - ~ - ~(5) 

(16) F(~), i £ N. 

j £ N\iJ is the i-exclusive behavior at equilibrium. Condition 

(17) is just the Nash condition; (16) is the indicated consistency condition, 

Si(F(x»; (15) is a further equilibrium 

condition that the reference point for the approximating functions Gi be the same 

as the actual behavior at equilibrium. 

4.2 Sufficient Conditions for the Existence of Consistent Equilibria 

We now show that a wide class of incentive designs 5£~ and perceived 

production functions give rise to games r(5) with consistent equilibria. 

Theorem 1: Fix {j £ ~. Assume that Gi satisfies (13), i£N, that Si is 

continuous, concave and increasing, that Gi is concave in xi for any fixed x_i 



and y. 
12 

Assume further that X is nonempty, compact and convex. Then the game 

res) has a consistent equilibrium. 

Proof: We first enlarge the game res) as follows. We assume that there are 

utility maximizing agents i E M = In+l, ... ,2nJ, with the (n+i)th such agent 

determining Yi in noncooperative fashion so as to maximize 

(18) Wi(x,y,S) 

Now consider the game with NuM players, with utility functions Wi given by (12) 

and (18) and behavior spaces Xi for iEN and Yi for iEM. It is clear that Wi is 

concave for iEM from (18). For iEN, the fact that Si is concave increasing and 

Gi is concave in xi implies that Si(Gi(x,y» is concave in xi for any fixed 

Thus, given the convexi ty of Vi' W. is concave in x .. 
1 1 

Applying 

Kakutani's Fixed Point Theorem yields the assertion in usual fashion (since 

obviously the best-response mapping for iEM is always Yi xi by (18». V 

4.3 Illustrative Example on the Effect of Misperceptions on Efficiency 

An example may serve to illustrate the nature of the above theorem. Consider 

pure sharecroppi~g incentives of the form Si(F) = AiF, where 0 ~ Ai ~ 1, is agent 

i's sharing constant (with ~NAi = 1). Let agent i' s perceived production 

function be a first-order Taylor series approximation of the form (14): 

(19) i(x,y) 

where biEl! is agent i's estimate of his marginal productivity and wi is his 

l20ther conditions on G. and X would suffice. The basic requirement is that 
the maximization problem emb6died in (17) always gives rise to a maximizing x. in 

1 
a compact, convex subset of Xi. 

13(18) is an arbitrarily chosen function ensuring that the estimation 
process leads to ~ = y. A more intuitive interpretation would be one of dynamic 
revision of estimates, e.g., 

t+l t 0 
Gi(x ,x , ... ,x ) 

t+l k 
~ ~ 

r=O k=l 

where the t's and r's are time indices. 
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estimate of the aggregate marginal impact of other agents' changes in inputs. 

Assuming strict convexity of Vi and an interior solution, these assumptions lead 

to the following first-order conditions for (18): 

(20) 

so that the unique consistent equilibrium for r(~) is 

(21) 

It is interesting to compare these consistent equilibria with the perfect 

information noncooperative equilibria determined by (7), which in this case 

(where Si 

(22) ~i (~) 

When b i = Fi' i £ N, i.e., no misperceptions, these would be identical, but not 

in general. In particular, comparing (21)-(22) and noting that V~-l 
1 

is 

increasing by convexity, we see that when every agent overestimates (resp., 

underestimates) his marginal product (i.e., when b i ~ Fi or b i ~ Fi' i eN), the 

consistent equilibrium under misperceptions will yield higher (resp., lower) 

inputs and utilities (and, of course, output and incentive payments) to each 

agent than under perfect information. Under such misperceptions, agents work 

harder (resp., less) and the ir expectations of increased (resp., decreased) 

marginal benefits are fulfilled in equilibrium. 14 This is possible since the 

consistency conditions restrict choice to ~ = y, which implies Gi(x,x) = F(x). 

Several generalizations of the above are straightforward. First, consistent 

equilibria are easily shown to exist if perceived production functions are 

"estimated" not just from a single reference point (e.g., last period's 

behavior), but from a finite set of reference points (e.g., the last h periods' 

l4For a series of other, more detailed, examples in a related framework of 
the effect of misperceptions on output and utilities at consistent equilibria, 
see Kleindorfer (1979). For a proof of these results without the consistency 
conditions, see Gaynor (1986). 



behaviors) . 
1 h 1 h 

We need only define Gi as Gi = Gi(x,y , ... ,y ), where y , ... ,y are 

the reference points in question, and where (13) becomes Gi (x,x, ... ,x) - F(x). 

Then introduce, as in (19), a set of hxn fictive players each maximizing over 

j some Yi' i£N, j £ (1, ... ,h), with utility functions 

(23) 

The game with utility functions (23) and (13) will then yield as before a 

consistent equilibrium ~(o) - ~ - Xl = ••. - Xh, with Gi(~,xl, ... 'Xh) - F(~). 

The efficiency implications of these results are interesting. Referring to 

(21) and (22), it is clear that when every agent overestimates his marginal 
, 

product (b i > Fi ), welfare is higher at the consistent equilibrium with 

misperceptions than at the perfect information equilibrium. The converse is true 
, 

for underestimation (b i < F i) . This implies that not only do optimists think 

that the world is a better place, they make it a better place. It also has some 

implications for the sort of messages a designer may wish to include in o. We 

have not explored the welfare implications of mixed (both over- and under-

estimation) misperceptions on the part of agents. If the agents are identical in 

every respect except for their estimations of the technology Gi , it is clear that 

whether welfare is higher or lower with misperceptions than with perfect 

information will depend on the number of agents who over- and under-estimate, and 

the strength of their misperceptions. Referring back to the principal's design 

problem, his welfare is defined by 

from (1). If (24) is increasing (at least locally) in x, then the principal is 

clearly better off when the agents are better off. If this is not the case, a 

potential for conflict exists. If the organization's revenues do not rise more 

rapidly than agents' payoffs, this conflict will exist. As an example, if demand 

is slack for a firm, F(x) may not be an increasing function of x. In this case 

management must reduce payouts to the agents, either through the functions 

determining the r i' or through messages which influence agents' perceptions. 
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This investigation awaits further research. 

Other topics of some interest would include the stability of the consistent 

equilibria determined above, especially given the intuitive interpretation of 

these equilibria as being derived from perceived production functions identified 

on the basis of past observed outputs and behaviors. More generally, this 

dynamic interpretation deserves, of course, a repeated game treatment, whereby 

agents are aware in selecting their behaviors of the consequences of their 

decisions for not only this period's payoff but also, through their fixed 

production function identification process embodied in Gi , on their future 

payoffs. In the same vein, misperceptions could be modeled here as .uncertainty 

about a parameter, say a, in the production function F(x,a), with each agent i 

having a subjective probabllity distribution on a, which is identified over time 

via appropriate (e. g., Bayesian) methods. This could include misperceptions 

about other agents' actions ~i or the design 0 as well as the technology. These 

extensions will have to await future research. However, the approach taken here, 

and especially the consistency conditions imposed, may indicate a fruitful way of 

pursuing these extensions. 

5. CONCLUDING REMARKS AND REVIEW OF RELEVANT EMPIRICAL STUDIES 

This paper has reviewed organizational and group incentive problems using a 

mUltiple-agent principal-agent framework. Our main objective has been to explore 

the effect of introducing misperceptions by agents of environmental parameters on 

the existence and efficiency of equilibrium outcomes. Inter alia, we have shown 

for a single-period model and rather simple perception-adjustment processes that 

misperceptions can persist at equilibrium, with non-trivial consequences for 

efficiency and welfare of both the principal/designer and agents. These r~sults 

are interesting since economic theory has consistently rejected the possibility 

of persistent mistakes by rational agents, yet empirical research in economics 

and other disciplines has increasingly unearthed evidence in seeming support of 

persistent biases. Our research indicates the possibility of rationalizing such 

empirical results within the context of received economic theory. 



We cite for interest three recent empirical studies which may be interpreted 

as consistent with the results presented above. Nerlove (1983), in investigating 

expectations and realizations for a sample of French and German firms, found that 

all firms reported expectations in the no-change category much more frequently 

than realizations. In addition, the German firms consistently overestimated the 

balance between price increases and decreases and consistently underestimated the 

balance between demand increases and decreases. These findings are consistent 

with a hypothesis of sustained misperceptions (i.e. biased estimates) of the 

demand process. 

The literature in labor economics concerned with explaining the causes of 

strikes has also produced some relevant evidence. Fudenburg, Levine and Ruud 

(1984), in investigating the causes of strikes due to asymmetric information (as 

theorized by Ashenfelter and Johnson (1969) and Hayes (1984» report that strikes 

are more likely to occur when a firm is doing poorly relative to the economy. 

Gunderson, Kervin and Reid (1986), in investigating the determinants of strike 

incidence in Canada, find that strikes were more likely in firms which had 

experienced high growth in employment in the previous period. These results are 

consistent with our specification that conflict will result if the principal's 

objective functiqn is non-increasing in x. 

Concerning future research, it would be interesting to extend these results 

to the case of uncertainty and Bayesian perceptual adjustment, given observed 

history. Also, the indicated extensions of our results in the Radner repeated 

game context, allowing for uncertainty and Bayesian estimates of uncertain 

parameters, should be rather interesting. Finally, applications of these ideas 

to specific problems in internal organization, labor economics and the positive 

theories of firm behavior in reacting to environmental shocks could be fruitful 

in explaining the macro consequences of boundedly rational "human nature as we 

know it." 
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Intertemporal Sharecropping: A Differential Game Approach 

G. Feichtinger and G. Sorger 

Summary: The sharecropping paradigm describes a special principal-agent situation. 
Most models in this field are not formulated in a dynamic framework. Although 
multistage game models have been considered in this context, a treatment of the 
intertemporal problem in continuous time is still missing. The present paper can be 
considered as a first step into this direction. We consider a dynamic, non-stochasti 
sharecropping model to analyze the strategic competition of a principal and an 
agent. Depending on the information structure and the kind of contract between the 
landlord and the farmer different solution concepts for the dynamic game are con­
sidered. Especially we shall discuss several noncooperative and cooperative solu­
tions. Because of the inherent asymmetry of the situation, the Stackelberg equilib­
rium is of special importance for the proposed approach to sharecropping. 
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1. Differential Games 

1.1 Problem Formulation and Open Loop Information Structure 

Differential game theory provides a framework for the analysis of the interaction 
of economic agents. It is the appropriate mathematical tool to determine optimal 
decisions under various behavioural assumptions. 
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In this section we briefly present a dynamic games set up. We discuss the open­
loop information structure as well as some solution concepts (see, e.g., Basar 
and Olsder, 1982). 

Let x(t)£~n be the state of a system at time t which evolves on the time 
interval [O,T) according to the ordinary differential equation 

~(t) = .f(~(t)'~l(t), ... , ~(t),t), ~(O) =~, 

m. 
where u. (t)dL c :R 1 is the control for player i 1, ... , N. The payoff 

-1 1 = 
to player i is given by 

where each player has the same discount rate r. For simplicity of notation 
we omit the time arguments .• 

The concept of information structure plays an important role. As to the 
choice of the control variables several possibilities are available, de-
pending on the information structure assumed for the game. Since we shall 
consider only open-loop strategies we restrict ourselves to the explanation 
of this concept. An open-loop strategy u· = u.(t,x ) depends only on time and 

-1 -1 -'-'0 
initial state. Thus, in a game with open-loop information the players commit 
themselves to time paths before the start of the game. 

1.2 Solution Concepts 

In game theory there 1S no unique solution concept. From now on we consider 
only two-p~on games. The N~h ¢o~on is secure in the sense that no 
player can obtain a better payoff by unilaterally deviating from his Nash 
strategy as long as the other player sticks to his Nash strategy: 

V'-'-6.{yz);Uon 1. A N~h f'qu.il~btU.urn (i!.~,i!.~) ~ a piLUr. 06 .6-.tJta.t,-,-g~u .6u.c.h tha..t 

N N N 
)1 (i!:1,i!:2) $ )1 (i!.1,i!.2) 60f1. a£l adm~M~b.e.,-,- i!.1 

Another interesting solution concept is the Stac.Rf'.€.beng ,-,-qu.~btU.urn which 
is characterized by asymmetric information. The first player, the follower, 

maximizes his objective for all possible values of ~2. This defines a 
reaction function Rl(~2). Knowing this reaction function the second player, i.e. 
the leader, optimizes his criterion. 



Ve6~n 2. A S.ta.c.ke1beJlfJ equili.bJuiun (~f,~~) wdh pR.ayvr. 1 iU 60Uowvr. and 

pR.ayvr. 2 iU .teadvr. -w a pa.-Ut 06 ¢ttLcU:eg-iu ¢uc.h thM 

J2 (R 1 (~z) '~2) :;; Jz (R 1 (~~) ,~~) 

6M aU adm-< .. M-ib.te ~Z' and ~f = Rl (~~). MOILeovvr. the !teac.tion 6unc.tion Rl (u z) 
iA .(mplic..<..:t;.ty de6-<-ned by 

Jl(Rl(~Z)'~Z) = max Jl(~1'~2) 
~1 

Whereas the above solution concepts are noncooperative,the following Palteio 

equili.bJuiun is a cooperative solution. 

Ve6-i~n 3. A Palteio eq~bJuiun (~i,~~) -w a pa.-Ut 06 6ttLcU:eg-ie6 6uc.h thM 

Uihvr. 6M aU adm-iM-<-b.te. !!:1' !!:z d ho.td6 that 

OIL thvr.e ex~u j d 1 , 2} wdh 

P P J .(u1,u2) < ] .(u 1,u.ZI. 
j - - j - -

A Pareto solution has the property that no player can improve his payoff 

without diminishing the return of his opponent. It is well-known that each 

Pareto solution can be obtained by maximizing a weighted sum of the objective 

furctionals of both players: 

J(~1'~2) Jl(~1'~2) + ~J2(~1'~2) 

with ~dO,oo). 

What value for ~ is chosen depends on the following bargaining process. In the 

first step both players announce .tMeiLt 6tJuLte.g-ie.6 ~1' ~2. In the second step 
the players agree on jointly maximizing the product 

such that Ji(~l '~2) 2 Ji(~l '~2) for i = 1,2. The result is a pair of strategies 
(~1'~2) which depends on the threat strategies (~1 '~2). Therefore we can 
write 

A last step consists of the determination of optimal threat strategies such 
that 

Il(~1'~2) ;; Il(~1'~2)' I2(~'~2) ~ I2(~1'~2) 
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for all admissible pairs of threats (w1,w2). (~;'~2) is called a pair of 
optimal threat strategies, and the corresponding Pareto solution ~i(~;'~2) 
(i = 1,2) is the Nash bargaining equilibrium (see Liu, 1973, Pohjola, 1984). 

2. The Model 

A landlord ownS land which is divided in cultivated area and wilderness. He 
offers a farmer a portion of the agricultural acreage for tillage and utilizes 
the rest for himself. In return for the rights of usufruct the farmer cultivates 
new acreage. Moreover, the landlord may also make arable the soil by himself. 
Cultivated land changes to desert with a constant rate. In the following this 
situation is described as a differential game. 

uellut.e oy Al t) the agricultural acreage at time t and by /) the natural decay 
rate of land. Let u1(t) be the rate of cultivation of the farmer (player 1) 

and u2(t) be the cultivation rate of the landlord (player 2) at time t. Then 
the system dynamics is given by 

(1) 

Player 2 allocates at each time the cultivated area between the farner and him­
self. The corresponding portions are denoted by 1 - v2(t)-and v2(t), respecti­
vely. It is reasonable to assume that the yield is proportional to the acreage. 
The cultivation causes costs which for simplicity are supposed to be quadratic. 
Moreover, a constant duration of the 9ame, T, is assumed. With r being a non­
negative discount rate the objective functionals for the two players can be 
written as: 

The problem is summarized as follows: 

max J" max J 2 
u, u2,v 2 

(3a) 

(3c) 

Note that here and in the following the time arguments are suppressed. 

3. Nash Equilibrium 

To calculate the noncooperative Nash solution an optimal control problem is 
solved for each player. 

(2a) 

(2b) 

(3b) 

(3d) 



3.1 Problem of Player 1 

With the current-value Hamiltonian 

the necessary optimality conditions are 

I Al/cl for Al l: 0 
u1 = arg max H -> u = 

U1l:O 1 1 0 otherwise 
(4 ) 

(5) 

(6) 

From (5) and (6) follows that the adjoint variable Al of player 1 is given by 

(7) 

Therefore, Al is always nonnegative, and (4) yields the reaction function 

(t) 1 {T -(r+o)(.-t)(l )d u1 = C1 e -v2 •• (8) 

3.2 Problem of Player 2 

The Hamiltonian of player 2 ;s given by 

The necessary optimality conditions are 

U = I A2/c 2 for A2 l: 0 
u2 = arg max H2 ""> 2 

u 2::: 0 0 otherwi se 
(9) 

v2 = arg max H2 -=> v2 = I ~ndefined 
O~v2S1 0 

(10) 

A2 = rA 2 - aH2/aA = (r+o)A2 - v2 ( 11) 

(12) 

The solution of (11) and (12) is 

419 



420 

(13 ) 

From this and (9) follows 

( 14) 

Obviously for Ao > 0 we have that A(t) > 0 for all t > O. To show this property 

also for Ao = 0 we use 

. T -(r+olt (1-V2 V2) 
A(O) = u1(0) + u2(0) = 6 e ~ + C2 dt 

> • ~L L) _1_( l_e-(r+o)T) - ml n, r+o • c 1 c2 

From A(t) > 0 we conclude by (10) that 

v2(t) = 1 for all t > O. 

Substitution of (15) in (8) and (14) yields 

u 1 (t) = 0 for all t > 0 

Thus we have proved the following result. 

( 15) 

(16) 

( 17) 

Proposition 1. The noncooperative Nash equilibrium of the differential game (3) 
is given by (16), (17) and (15). 

It is obvious that the farmer's Nash profit is zero, whereas the landlord earns 

always a positive amount: 0 = J 1 < J2• Clearly the Nash solution is of no 
practical importance. However, it has been calculated to compare it with the 
Stackelberg equilibrium which is dealt with in the following section. 

4. Stackelberg Solution 

We now turn to the Stackelberg case with the landlord as leader and the farmer 
as follower. 

4.1 Necessary Optimality Conditions 

Taking into consideration the reaction (4) - (6) of the farmer the landlord 

faces the following two-state variable optimal control problem 



( 18a) 

• A1 
A = -- + u2 - 6A, A(O) = A c l 0 

( 18b) 

( 18c) 

Note that the costate of player 1, Al' acts as an additional state variable 
of player 2 (see, e.g., Feichtinger and Hartl, 1986). 

The Hamiltonian of problem (18) is given as 

where ~1 and ~2 are the costates corresponding to A and A1' respectively; 

The necessary optimality conditions are as follows: 

1 ~1/C2 for ~1 ~ 0 
u = arg max H -> u = 
2 u2~0 2 0 otherwise 

v2 = arg max H -=> v2 = I~ndefined for 0/:<10. 
Osv2S1 0 

where aCt) = A(t)' + ~2(t) is the switching function. 

The adjoint equations and the transversality conditions are 

4.2 Characterization of Possible Regimes 

( 19) 

(20) 

(21) 

(22) 

Corresponding to (20) there are three possible regimes which are characterized 
by the following lemmata. 

Lemma 1. A singular solution 0 < v2 < 1 can only occur, if 
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Proof. Differentiation of the switching function o(t) with respect to t yields 

• - A1 + u - OA - 15112 _ cll1 
o - ~ 2 1 

Differentiating a second time we obtain 

.. r+c 1 (2 1) ~1 1) (J = -A1 - - + v2 - - - + (r+o)lJl - - - -c1 c1 c1 c2 c2 c1 

Substituting A1/c 1 from (24) and rearranging we get 

.• • ( ) 1 (21 ) (J = ro + 15 r+o 0 - - + v - - - • c1 2 c1 c2 

let (T 1,T2) be a singular interval. i.e. 

oCt) = aCt) = oCt) = 0 for tE(T1,T2)' 

Then from (25) follows 

It is easily checked that 

o < v2 < 1 if and only if c1 < c2• 

lemma 2. It holds that 

v2(t) > 0 for all tdO,T]. 

Moreover Ao > 0 implies v2{O) = 1. 

ccr. 

Proof. Assume the contrary, i.e. v2 = 0 on some interval (T 1,T2). Define 

1:1 = inf hhdO,1:p. v2(t} = 0 for all tE[1:,T1]}. 

Analogously let 

1:2 = sup {1:I1:E[1:2,T], v2(t) = 0 for all t£[t 2,T]}. 

Thus, [T 1,T 2] is a maximal interval including [T 1,T2] where v2 = o. 
(20) implies 

oCt) ~ 0 for t£[t 1,t2]. 

(24 ) 

(25) 

(26 ) 

o 

(27) 



Moreover it holds that 0(T 1) = O. In the case T1 > a this follows from the 
maximalityof [T1,T2J and the continuity of the switching function o. For T1 = a 
we have 0(T 1) = A(O) + ~2(0) = Ao ~ a because of the transversality condition 
in (22). This together with (27) yields 

a(T1) ='0. 

Hence we conclude that 

a(T1) :;; O. 

From (25) follows 

0\. = 6(r+6)0 - 1/c 1 < a 0=0 

(30) and (29) yield 

&(t) < a for tE(T1,T21. 

This together with (28) implies o(t) < a for tE(T1,T21. Thus, T2 = T. 

Using the boundary conditions in (18c) and (21) and (24) we get 

"1(T) (1 1) &(T) = -- + ~1(T) - - - - 60(T) = -60(T). 
c 1 c2 c 1 

This is, however, a contradiction to (27) and (31). 

(28) 

(29) 

(30) 

(31) 

Finally it is easily seen by (20) and 0(0) = A(O) that v2(0) = 1 for Ao > O. 
o 

Lemma 3. Let c1 < c2 and assume that v2 = 1 in some interval [Tl,T2l. Then 
there exists T2 ~ T2 such that 

(32) 

Proof. In the same way as in the proof of Lemma 2 we construct a maximal inter­

val [T1'T21 including [Tl,T2J with v2 = 1. It remains to show that T1 = O. 

Assuming the contrary we conclude that 0(T1) = 0, &(T1) ~ O. From (25) follows 

Here we used 0 ~ a and assumption c1 < c2. 

By a similar argument as in the proof of Lemma 2 we can show that 

&(t) > 0, o(t) > a for tE(T 1,T 2J 

and T2 = T. 

(33) 

(34 ) 
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This leads again to a(T) = -oo(T), which contradicts (34). o 
4.3 Explicit Solution 

Now we are able to calculate the Stackelberg solution of (3). 

Proposition 2. The Stackelberg game (3) with player 2 as leader and player 1 as 
follower has the following solution. 

Case 1: c1 ~ c2 

u1(t) = ° ( 16) 

(t) = 1 (1_e-(r+o)(T-t)) 
u2 c2(r+o) 

( 17) 

( 15) 

Case 2: c1 < c2. Let T be the switching time given by the unique nonnegative 

solution of 

(
1 1)r eOT e-(r+o)T 1] _ C1 - c2 lo(r+2o) + (r+o)(r+Zo) -~ - Ao· 

If T£[O,T) then the Stackelberg solution is given as 

c2-c 1 (-(r+o)T -(r+o)T) (r+o)t e -e e (r+o }c1 (2c2-c 1) 

c2-c 1 (1_e-(r+o)(T-t») 
(r+o)c 1 (2c 2-c 1) 

for tdO,T) 

for tdT,T] 

for td T, TJ 

for t£ [O,T) 
for' te:h,T]. 

If T ~ T, then the solution is the same as in case 1. 

(35) 

(36) 

(38) 

Proof. In case 1 we know from Lemma 1 that there is no singular solution and 
from Lemma 2 that v2 > O. According to (20) the only remaining possibility is 
v2 = 1. As in the Nash case (Proposition 1) the controls u1 and u2 can be 
calculated. 



In case 2 from Lemma 2 and 3 follows that there are three possibilities for the 
a 11 ocati on rate v2: 

v2 = 1 for tdO,T] (39) 

v2 = {~2/(2C2-Cl) 
for t£ [0 ttl 
for td T, T] 

(40) 

v2 = c2/ (2c 2-c 1) for tElO ,T]. (41) 

Note that (39) and (41),respectively, can be regarded as special cases of (40) 
with T = T and T = 0, respectively. 

By substituting v2 into (18c) and (21) and using (19) and (4) the formulas (36) 
and (37) can be verified. 

A necessary condition for the existence of a switching time T can be deduced as 
follows. Solving the linear differential equation of second order (25) for 
V2 = 1 yields 

o(t) = ~(..L _ ..L)+ Ce-tSt + De(r+o)t. 
o\r+o, c2 c1 

Assume that 0 < T < T. Then the constants C and 0 can be determined by the 
boundary conditions 

(42) 

0(0) = A , otT) = O. (43) o 
Moreover, since (; is continuous according to (24), a third condition, 

has to be satisfied. The conditions (43), (44) can be explicitely written in 
the form 

C+D+~(..L-..L)-A =0 o\r+o, c2 c1 0 

Ce- OT + Oe(r+oh + 1 (..L _..L) = 0 
~ c2 c 1 

C' -OT D( ,) (r+o)T 0 ue - r+u e =. 
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Solving any two equations of this system for C and D and substituting the solution 
in the third one yields equation (35) for the switching point T. 

Denoting the left hand side of (35) by ~(T) it turns out that 

~(O) = 0 
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Hence ~(T) is a one-to-one function from [O.~) to [O.~).and equation (35) 
admits a unique solution. 

If ~(T) = Ao has no solution T£[O.T). ihen (40) and (41) cannot be valid. 
Hence v2 = 1 which leads to (16) and (17). [J 

Fig. 1 illustrates the solution in case 2. 

T 

Figure 1: Optimal control trajectories for c1 < c2 and TE[O,T). 

t 

t 

t 



To interpret the shape of the Stackelberg solution it should be noted that for 
Ao = 0 the switching point is T = O. This means that the landlord allocates 

to the farmer a constant portion of the current cultivated acreage.More­

over, the switching time T is a monotonous function of Ao' Hence, for Ao > 0 

the landlord reserves the whole acreage to himself in an initial interval, 
whereas in the 'long run' he gives a constant share of the cultivated area 
to the farmer. 

This policy is an incentive for the farmer to cultivate in an initial inter­
val at an increasing rate u1, although he does not earn anything at that 
time. Since the farmer knows that his share 1-v will not increase after the 
switching pOint T, his activity decreases thereafter. 

It is interesting that the landlord's 'egoistic' period is at the beginning of 
the planning period. In analogy to maintenance problems one might have argued 
that the allocation v = 1 occurs at the end of the decision interval. However, 

this would imply that the farmer ceases to cultivate before T. Proposition 2 
shows that this policy is disadvantageous for the landlord. 

5. Comparison of the Nash and Stackelberg Equilibria 

In this section we compare the optimal controls of the players for the Nash 

and the Stackelberg solution concept. 

Proposition 3. The growth rate of the agricultural area in the Stackelberg case 
is at least as high as in the Nash case. 

Proof. A simple calculation shows that for c1 < c2 the cultivation rate u1 + u2 
given by (36), (37) exceeds the corresponding sum given by (16), (17). For 
c1 ~ c2 the solutions coincide which completes the proof. o 

According to Proposition 1 the farmer earns nothing in the Nash game. Since 
by choosing u1 = 0 he can always get a nonnegative payoff, as a Stackelberg 
follower he will not be worse off than as a Nash player. The same holds true 
for the landlord.For open-loop information structure it is generally true that 
the leader's payoff in the Stackelberg game is at least as high as in the 
Nash game. 

This shows that both players prefer to play Stackelberg rather than Nash. 
This property is known as Stackelberg dominance. 

It can be shown that in a Stackelberg game with the farmer as leader and the 
landlord as follower the solution coincides with the Nash equilibrium (15) -
(17). The sharecropping game is stable in the sense that given the condition 
to play Stackelberg both players do not prefer to play the same role. Note 
that this property is opposite to the situation in the capitalism game, where 
workers as well as capitalists prefer to act as followers (see Pohjola, 1984). 
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We now compare the co~tro1 trajectories for both solution concepts. The only 

interesting case is case 2 of Proposition 2 where switching occurs, i.e. 

t£[O,T). 

Denoting by u~ and u; the Nash solution (16), (17) and the Stacke1berg equilib­

rium (36), (37), respectively, the following proposition is valid. 

Proposition 4. It holds that 

N S o = u,(t) < u,(t) for t£[O,T) 

The proof is obvious. 

6. Pareto Solutions, Optimal Threats, and Cooperative Nash Equilibria 

6.1 Pareto Solutions 

(45) 

(46) 

We now consider a cooperative principal-agent situation. Pareto-optima) solu­

tions of the sharecropping game (3) can be found by maximizing the weighted 

criterion 

(47) 

for J, and J2 given in (2) and for different values of ~ such that 0 < ~ < ~ 

Here ~ is given and measures the bargaining power of the landlord. For ~ > 1 
its relative importance is higher than that of the farmer. 

The following result characterizes the Pareto solution depending on ~. 

Proposition 5. The game (47), (3bcd) has the following Pareto solution: 

For ~ < , 

For ~ > 1 

(48a) 

(48b) 

(48c) 

(49a) 

(49b) 



(49c) 

For ~ = v2 is arbitrary in [0,1], whereas u1 and u2 are given by (48a) and 
(49b), respectively. 

Proof. The Pareto game leads to an ordinary optimal control problem with the 
Hamiltonian 

Necessary optimality conditions are 

{ AiC for A ~ 0 u1 = arg max H ==> u1 = 1 
u1~O 0 otherwise 

(50) 

{A/(C~) A~O u2 = arg max H => u2 = 2 
u2~0 0 otherwi se 

(51) 

v2 = arg max H =9 v2 = {~ndefined for A(~-1) I: I 0 

0~v2~1 1 

(52) 

(53) 

A(T) = O. (54) 

From (53) and (54) follows 

A(t) = {Te-(r+o)(T-t)(1+~v2-v2)dT > 0, (55) 

where the positivity of A results from ~ > 0, v2~[0,11. According to (50), (51) 
we get u1 > 0, u2 > 0, and thus A > O. Hence, (52) may be written as 

(56) 

Substituting (56) into (55), evaluating the integral and using (50) and (51) 

leads to (48) and (49). 0 

Note that there is a Pareto equilibrium for every ~ > O. The bargaining power 
~ is determined according to the procedure oLitl ined in Section 1. To this 
end let us derive optimal threats announced by the players to affect the 

negotiated solution to their own advantage. 
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6.2 Optimal Threats and Bargaining Solution 

Liu (1973) gives the following sufficient conditions for the existence of optimal 
threat strategies. 

Denote by (u~,u~,v~) the Pareto-optimal solution and by (ui,u2,v2) the optimal 
threat strategies. Then it is sufficient to find a constant 0 < ~ < ~ such that 

the following conditions hold: 

max (J1+~J2) 
u1,u 2,v2 

Note that (58) means that (ui,u2,v2) is a saddle-point of J1 - ~J2. 

(57) 

(58) 

(59) 

To apply Liu's theorem we first calculate the optimal threat strategies by sol­
ving (58). 

Lemma 4. The optimal threat strategies of the sharecropping game are given by 
the Nash solution (15) - (:7) 

Proof. To solve the saddle-point problem (58) we define the Hamiltonian 

The necessary optimality conditions are 

u; = arg max H -:> u; ={A/C 1 
u1~0 0 

u* = arg min H ~ u* ={A/(~C2) 
2 U2ii:0 2 0 

for A ii: 0 
otherwise 

for A ~ 0 
otherwise 

v2 = arg min H""> v2 = I ~lndefined for A I >: I 0 
0~v2~ 1 

(r+6)A - + v2 + ~v2' A(T) = O. 

(60) 

(61) 

(62) 

(63) 

(64 ) 

Since from Ao > 0 follows A(t) > 0 we conclude from (63) that v2 1. Substituting 
this into (64) yields 



A(t) = - r~o(1-e-(r+o)(T-t)) < o. (65) 

Using (61) and (62) yields (60). o 
We now evaluate the objective functionals for Pareto solutions and threat stra­

tegies to get the functions 

(66) 

(67) 

Lemma 5. It holds that r N("-'4 for ~ < 

KP(~) 
c1 ~c2 

. -,t, N(~2 ' ;~)J for ~ > 

(68a) 

(68b) 

K*(~) = -~(M+N/c2)' (68c) 

where M and N are constants given by 

M = ~[1_e-(r+5)T] 
r+o (69) 

N _ , [ r+o -rT + 1 -(r+6)T 
- r+o - ro(r+2o)e olr+o)e -

1 -2(r+6)T + 1 ] 
- 2lr+o)(r+2o)e 2r(r+o) 

(70 ) 

The proof is given in the Appendix. 

The remaining task in proving the existence of the Nash bargaining equil ib­

rium is to find ~ such that (59) holds, i.e., such that 

where KP(~) and K*(~) are given by Lemma 5. 

Proposition 6. The curves KP(~) and K*(~) given by (68) have a unique inter­

section at ~ = ,. 

Proof. Obviously, M is positive. N may be written as 

, 
N = ~1(T), 

r+6 

where w, denotes the expression in square brackets in (70). It holds that 
w,(O) = O. To show N > 0 is suffices to show that w,(T) > O. We observe that 
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(71) 

with 

IjJ (T) - r+6 1 -or 1 -(r+26)T 2 - 6{r+26) - ~ + ~ . 

It can easily be checked that 

which shows 1jJ2(T) > 0, and, by (71),IjJ;(T) > o. 

~he shape of the curves KP(~) and K*(~) is depicted in Fig. 2. 

1 

Figure 2: The curves KP(~) and K*(~). 

It should be noted that the curve KP(~) is continuous at ~ = 1, since each value 
between the one-sided limits can be realized by proper choice of v2• This is 
possible, since according to Proposition 5 in the case ~ = 1 v2 is arbitrary. 
From Fig. 2 the existence and the uniqueness are evident. o 



As unexpected result we obtain that the bargaining power is the same for each 
player. 

7. Concluding Remarks 

The purpose of the present paper is twofold. First, it is an attempt to discuss 
a principal-agent situation with particular emphasis on the intertemporal 
character of that problem. Second, it provides an example of a differential 
game which is simple enough to be explicitly solvable for different assumption 
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on information. Similar to the capitalism game of Lancaster (1973) the Stackelberg 
solution differs from the noncooperative Nash equilibrium. For simplicity we 
have restricted our analysis to open-loop Nash and Stackelberg equilibria. 

The model can be extended by including a rent payed by the farmer to the land­
lord. Moreover it is possible to take into consideration that the Tarmer earns 
a wage for his cultivation activities. 

The game allows for other interpretation, e.g. as maintenance model •• The prin­
cipal (player 2) ownes a machine the output of which depends on its qual ity A. 
The quality can be improved by maintenance measures u1 and u2, respectively. 
The agent (player 1) gets rights of usufruct for his maintenance activities. 
The principial allocates the machine's output with rate 1-v2 to his agent. 

Another interpretation is of more academic interest. If concerns the well-known 
relationship between a· professor and his assistant. The variable A may denote 
the value of a research project. The professor has the power to transfer a 
portion of the remuneration obtained for the project to the assistant. 

Appendix 

Proof of Lemma 5. For the proof we need the following two obvious technical 
results. 

First, for 

the solution of the state equation (1) is given by 

A = G1 + G e(r+o)t + G e- ot 
23' 

where 

(A. 1) 

(A.2) 
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(A.3) 

Second, for (A.1) and (A.2) the integrands in the objective functionals (2) are 
given by: 

° e- rt + ° eot + ° e-(r+o)t + ° e(r+2o)t 
1 2 3 4 (A.4 ) 

where for player 1 

2 2 -(r+o)T 01 = (1-B3)G 1 - (c 1/2)B 1, 02 = (1-B3)G 2 + c1B1e , 
(A.5) 

03 = (1-B3)G3, 04 = -(c1/2)B~e-2(r+o)T, 

and for player 2 

2 2 -(r+o)T 
01 = B3G1 - (c2/2)B2, 02 = B3G2 + c2B2e , 

(A.6) 
2 -2(r+cSlT 03 = B3G3, 04 = -(c2/2)B2e • 

We are now ready to prove Lemma 5. 

Case ,: Pareto ~ < 1: 

First we evaluate the objective functional J1(u~,u~,v~)for player 1 in the 
case ~ < 1. The constants B1,B2,B3 in (A.' ) are given by 

B ' B-' B 0 , c,(r+oJ' 2 - ~c2(r+o)' 3 = . 

Using (A.9) and (A. ,,) we get 

1 (, , ,) 
0, = r+6 \CJ6 + ~c20 - Zc,(r+o) 

e-(r+olT (, 1 1) 
°2 = - r+o c,(r+2o) + ~c2(r+2o) - c1{r+o) 

° = A _ , _ 1 + e - (r+o IT (1 1) 
3 0 c o{r+o) ~c2o(r+o) (r+o)(r+2o) '1 + ~c2 

Integrating (A. 4) in [0, TJ we obtain 



J 1(l1,u2P,l2) = e- rT [ ~~ + _1_ _ 1 t ~ (1 + 
L r\r+o J\'1° ~c2° 2c 1(r+o)2) o\r+oJ c1(r+2o) 

• .'21",2!) -,,(:.,,) -2,,(r.;)2("'2,J' 

.-( ... m [- (~,'00- ,e ... ; )', - .'2;(r.,,)' ,,:.,,(,,1"'2" • 

· .'21"'2'} - ,,(:.,,) • 1 ... .,l(r+2<}(~, • .:2)] · 
'&(:',,(c:, • .,;, -2,,1 ... ,) • ~,to- ",1 ... " -.'2;(r.,))} 
+e- 2(r+o)T[ ! (1 + 1)+ 1 1 (A.7) 

L (r+o)2(r+2o)\C1 ~C2 2c1(r+2o)(r+o)~' 

For player 2 we get from (A.6) 

0, 

-2(r+o)T 
03 = 0, 04 = - e 2 2' 

2~ c2(r+o) 

This yields 

J (p P p) -rT[ 1 , 1 ~ 
2 u1,u2,v2 = e L2~2c2(r+o)2T' + ~2c2o(r+o)2 - 2lc2(r+o)2(r+26 U-

, e-(r+o)T e- 2(r+o)T 

2~2c2(r+o)2T' - ~2c2o(r+o)2 + 2~2c2(r+o)2(r+2o) • 

Using (66), (A.71 and (A.S) a straightforward calculation shows (68a). 

Case2:Pareto~ >1: 

(A.8) 

The procedure is analogous to the case ~ > 1. The constants 61,62,63 are as 

follows: 

6 - ~ 6 -' 6-1 1 - c (r+o)' 2 - c (r+o)' 3 - . 
1 2 

Using (A.3) and (A.5) yields for player 1 

2 2 -(r+o)T 
o - - ~ 0 - .!:..~....::e:.....-.----.~ 

1 - 2c 1(r+o)' 2 - c1(r+o)2 
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Integrating (A. 4) in [Q, Tl we get 

J 1 u1,u2,v2 = e 2 + 2 - IJ -( p P p) -rT[ l 1J2 2 J 
2c 1r(r+o) c1o(r+o) 2c 1(r+o)2(r+2o) 

1J2 1 1J 2e-(r+o)T 1J 2e- 2(r+o)T 

2c 1r(r+o)2 - c1o(r+o)2 + 2c 1(r+o)2(r+2o)· 
(A.9) 

For player 2 we obtain from (A.6) 

" . ,;,~:, • 0;' -,0,1",1) 
o = - e IJ + --.1--::-.-- (r+o)T ( 1 ) 
2 r+o c1{r+2o) c2{r+2o) - c2{r+o) 

o - A _ IJ 1 e-(r+o)T ilJ 1) 
3 - 0 c1(r+o)o - c2o{r+o) + {r+oJ{r+2oJ\CJ + c2 

This yields 

J (p P p) -rT[ I.l 1 1 -:--;~IJ~~..,.,....,. 
2 u1,u2,v2 = e (c16r{r+6) - c26r{r+o) + 2c2r(r+o)Z - c1o{r+o){r+2o) -



Using (66), (A.9) and (A.'O) it is easy to verify (68b). 

Case 3: Threat strategies 

Proceeding analogously as before we obtain 

Player ,: 

0, = 02 = 03 c 04 = 0, 

Player 2: 

" ~ ,,(;.')~ -nk) 
e - (r+o )T ( , ,) 

°2 = c2(r+oJ~+o - r+2o 

1 e-(r+o)T 

°3 = Ao - c2o(r+oJ + c2(r+oJ(r+2oJ 

-2(r+o )T 
e ° = - 2' 4 2c 2(r+o) 

This yields 

J,(u1,uZ'vZ) = 0 

+ e - 2 -2(r+O)T[ , + 1 ] + 
c2(r+o)2(r+2o) 2c2(r+o) (r+2o) 

• t",;( ... ,) -""; ,.,) 2 • ,;, (Ao - ",1,., »)J­
From this and (67) we obtain (68c). 
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Section 7 Property Rights and Fairness 

Managerialism versus the Property Rights Theory of the Firm 

Thomas Kaulmann 

Summary: The consequences for corporate returns of the separation of 
ownership and control in the large publicly-held corporation are 
evaluated on the basis of two different theoretical schools: The 
managerial theories predict lower returns for manager-controlled 
corporations compared with owner-operated enterprises. On the other 
hand, the property rights theory of the firm predicts that returns for 
the manager-controlled corporation will not be lower, since the 
competitive processes in the corporate environment restrict the 
managers' discretion and force them to operate efficiently. The 
validity of one standpoint or the other could not be clarified 
empirically until the mid-1970's, since contradictory results had been 
obtained up to that point. Analysis of the most recent empirical work 
in this field shows extensive corroboration of the property rights 
theory. The large publicly-held corporation can thus be seen as an 
efficient form of enterprise, and the property rights theory of the 
firm can be considered t~e superior theory. 
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1. Definition of the Problem 

Since the early 1930's at the latest, when the work of Berle and 

Means l ) appeared, the large publicly-held corporation has been a 

frequently discussed subject of study. The two authors founded the 

"tradition" of "managerialists", who developed different theoretical 

approaches to the economic consequences of separation of ownership and 

control in the modern publicly-held corporation. These approaches have 

been tested in numerous empirical studies, the results of which -

taken as a whole - have been very contradictory. 

The property rights theory, developed by Alchian and Demsetz in the 

course of the 1960's, is a microeconomic theory with many fields of 

application. In the field of theory of the firm, it makes possible 

economic analysis of a corporation's charter. One of many 

relationships fixed within the legal framework of charters is that 

between ownership and control, so that by applying the property rights 

theory, assertions can be made regarding the economic consequences of 

the separation of ownership and control. The results of this 

application show that conclusions derived from the property rights 

theory partially contradict conclusions reached by the managerialists. 

This paper intends to help clarify these contradictory conclusions. To 

this end, the paper will begin by outlining the two controversial 

viewpoints once again (section 2). Section 3 provides a summary 

overview of the current state of empirical research; section 4 

contains conclusions based on the preceding discussion. 

2. Theoretical Assertions Regarding the Separation of Ownership and 

Control in the Modern Publicly-Held Corporation 

In the "classic corporation", the entrepreneur is simultaneously both 

owner and highest-ranking manager. Neo-classical theory is based on 

exactly this unity of ownership and control, and furthermore views the 

corporation as a "one-man-operation" whose only goal is to realize 

maximum profit. In reality, corporations have a considerable number of 

employees, and the respective owners are not necessarily identical 

with the highest-ranking managerial body in the corporation. The 

managerialists have found these facts to be of economic relevance, and 

have taken them into account in their theories. 

1) cf. Ber1e/Means (1932). 
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2.1 Managerialists 

The consequences of the separation of ownership and control, which can 

be empirically observed, are outlined by the managerialists as 

follows. The owners assign power of direction to salaried managers. 

Since the owners have insufficient opportunity for monitoring 

operations, a certain amount of discretionary power is placed in the 

hands of these managers. Accordingly, the managers need not completely 

adhere to tasks assigned by the owners, but rather have the 

opportunity to pursue their own goals. This pursuit of their own goals 

leads to deviation from the profit-maximizing behavior attributed to 

the corporation in neo-classical theory.' 

The managerialists have proposed various target functions which 

managers might have, and in each case have derived the corresponding 

corporate performance from consistent mathematical models. 

The sales-maximizing firm should be mentioned here first 2). Baumol 

initially justifies his assumption by referring to the negative 

consequences for the corporation and management resulting from 

decreased sales3 ). Among other points, he mentions declining profit 

potential, increasing scepticism on the part of banks and investors, 

declining product popularity and decreasing management income (since 

this is frequently tied to sales). These are arguments which partly 

support the view that higher sales figures are only strived for in 

order to achieve higher profits. However, Baumol is of the opinion 

that sales itself has become a maximization goal, as supported by 
actual observations: 4 ) 

- managers always (first) mention sales figures when evaluating 

economic success; 

the success of managers is measured in terms of sales figures; 

- managers retain unprofitable corporate divisions to prevent sales 

figures from decreasing. 

Z) 

3) 

4) 

cf. Baumol (1967). 
cf. Baumol (1967)), pp. 45-52. 
cf. Baumol (1967), p. 46. 
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In Baumol's model, profit operates as a constraint which must be 

fulfilled to satisfy the stockholders. In a formal model, 

maximization of sales under this constraint using the Lagrange 

function results in a sales-maximizing corporation extending its sales 

value beyond the point at which marginal sales and marginal costs are 

equal. This means that the corporation operates with greater output 

and lower profit compared to a profit-maximizing corporation. 

The dynamic equivalent of Baumol's static model is the growth­

maximization model by Marris. 5 ) He uses specific psychological traits 

found among managers, and the resulting utility functions, to justify 

his model: 6 ) if the managers are already at the head of the 

corporation, then within the context of the organization it is only 

corporate growth which can continue to satisfy their intense 

dedication to performance and the "drive to reach the top." Marris 

adds another constraining variable to the utility function of 

managers: the evaluation ratio, which is the ratio of corporation 

market value to book value.7) The evaluation ratio influences the 

probability of takeover by another corporation, an event which could 

result in management either losing their positions or being assigned 

to an area of responsibility in which their autonomy is reduced. For 

this reason, managers will strive for a certain minimum evaluation 

ratio in order to achieve a degree of security in terms of takeover 

prevention. Like Baumol, Marris can also prove in his model that the 

growth-maximizing corporation increases output beyond the optimal 

profit-maximizing level. 

In his managerial model, Williamson incorporates the assumption that 

management attempts to satisfy personal goals regarding earnings, 

security, status, power, social interests and professionalism. 

Measures which may be well-suited for satisfying these personal goals 

do not contribute to corporate productivity. Among the measures which 

management will take, Williamson mentions expansion of staff 

departments, expenditures which immediately benefit managers (size and 

furnishing of offices, company car, chauffeur, etc.), and increasing 

profit beyond levels expected by the stockholders. B) In the analytic 

formulation and evaluation of his model, Williamson shows that 

5) cf. Marris (1964). 
6) cf. Marris (1964), pp. 49-56. 
7) cf. Marris (1964), pp. 106-107. 
8) cf. Williamson (1964), pp. 34--36. 



compared to owner-controlled corporations, manager-controlled 

corporations will operate with higher output, greater preferred 

expenses and lower profit margins. 9) 

This discussion of different managerial models shows that despite 

being based on different assumptions, and in contrast to the profit 

maximization model, they reach the same conclusion regarding 

profitability: manager-controlled corporations operate with lower 

profitability compared to owner-controlled corporations. 

2.2 Property Rights Theory of the Firm 

443 

The property rights theory is a new microeconomic approach ~hich also 

allows an economic analysis of the separation of ownership and control 

in the large publicly-held corporation. The property rights theory 

emphasizes that it is not ownership of economic resources per se that 

is of particular interest, but rather that it is the ownership of the 

rights associated with the resources which constitutes the economic 

value of the resources. 10) To be able to use this theoretical 

foundation for analytical purposes, the rights associated with 

economic goods have been broken down into rights bundles: ll ) 

(1 ) the right to use economic resources 

(2 ) the right to modify the form and substance of the resources 

(3 ) the right to benefit from the use of the resources 

(4 ) the right to transfer the resources 

These rights can naturally also be observed in corporations, where it 

is common practice to combine the first two rights into the right of 
coordination. 12) 

In addition to influencing the value of economic resources, the basic 

organization of property rights also influences the behavior of 

9 ) 

10) 

II) 

12) 

cf. Williamson (1964), pp. 52-54. In more recent work Williamson 
has changed from a managerial position to a property rights 
standpoint. See Williamson (1975, 1985). 
for basic literature on property rights theory, see: Alchian 
(1965); Demsetz (1967); Alchian/Demsetz (1973), and for articles 
presenting an overview in German, see: Leipold (1978); Tietzel 
(1981); Meyer (1983); Gafgen (1984). 
cf. for example Alchian/Demsetz (1972), p. 783. 
cf. for example Picot (1981), pp. 161 ff. 
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individuals dealing with these resources. The basic organization of 

property rights can vary, with the result that rights bundles may be 

distributed among one or more individuals or that single property 

rights are only realized to an attenuated degree. Thus, the greater 

the number of individuals among which single rights bundles are 

distributed, and the more restricted single rights bundles are, the 

lesser the value of the resource involved, with the result that the 

individual deals with the resource in a more uneconomic manner. 

Further elements of the property rights theory to be mentioned are 

transaction costs and maximization of individual benefit. Property 

rights analysis assumes that people act in their own interest, e.g. 

individuals attempt to increase their own welfare as far as possible 

and avoid welfare losses as far as possible. The assumption of 

maximization of individual benefit is a central element in the field 

of the theory of the firm: here too, the assumption of profit 

maximization is negated and replaced with a more comprehensive 

assumption of behavior. 

A prerequisite for the ability to dispose freely of property rights is 

agreement between individuals regarding the exchange of these rights. 

These contracts cannot be realized costfree. The costs incurred in 

searching for a contractual partner, and in closing and monitoring the 

contract - designated as transaction costs - are explicitly taken into 

account in the property rights approach. Transaction costs become 

particularly relevant when considering, in conjunction with the 

assumption of maximization of individual benefit, the possibility of 

behavior in violation of the contract: since such behavior in 

violation of the contract cannot be detected without incurring costs, 

this type of behavior is possible until the damage it causes is 

greater than the expected control costs. The degree of damage is thus 

limited by the incurred transaction costS.13 ) 

Fundamental property rights among the participating individuals of a 

firm are regulated in the corporation's charter. On the one hand, the 

charter takes into account voluntary agreements reached under private 

law, and on the other hand includes provisions stipulated by the 

government, such as codetermination and mandatory disclosure, which 

are not influenced by individual contracts. Thus, different charters 

13) at this point, the close theoretical relationship between property 
rights theory and the principal-agent problem becomes apparent. 
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are associated with different levels of transaction costs, since 

rights can be realized and monitored to various degrees and 

distributed in different ways to d{fferent persons in the individual 

charter. Transaction costs thereby constitute a measure for evaluating 

the economic effects of a corporation's charter. 

Without going into detail at this point regarding these types of 

• extensive analyses I4 ), there follows a brief presentation of the most 

important results. In the classic corporation, all three rights 

bundles as defined above are in the hands of the owner-entrepreneur. 

He directly benefits from his organizational and supervisory abilities 

through the profits yielded and from possible capitalization of the 

corporation. He thus has a strong economic interest in efficient 

coordination of resources and supervision of corporation empl~yees. As 

a result of the concentration of property rights, this form of a 

corporation's charter is associated with low transaction costs. 

The already-mentioned separation of ownership and control occurs quite 

frequently in the publicly-held corporation. The corporation owners, 

who are often quite numerous, and who are vested with the rights of 

profit acquisition and the transfer of their shares, hire managers to 

lead the corporation. The costs of supervision of management may be 

relatively high, since information acquisition is costly and a 

coordinated organized procedure for the stockholders is also 

associated with high transaction costs. Individual small stockholders 

are rarely involved in measures to regulate management, since the 

associated costs usually exceed the benefits of such actions. 

Consequently, in an initial analysis, the wide dispersion of property 

rights in the publicly-held corporation leads to relatively high 

transaction costs for this form of corporate charter. 

However, the property rights theorists present fUrther arguments which 

refine the analysis of the separation of ownership and control. In 

particular, they argue that the disincentive effects of the separation 

of ownership and control are moderated by competition in external 

capital and product markets and the market for managerial capital. IS ) 

14 ) 

IS) 

cf. for example Picot (1981); Picot/Michaelis (1984); Kaulmann 
(1987). 
cf. for example Alchian (1984), pp. 43 ff.; De Alessi (1983), pp. 
73 ff.; Demsetz (1983), pp. 387 ff.; Furubotn/Pejovich (1972), pp. 
1149 ff.; Picot (1981), p. 167; Picot/Kaulmann (1985), pp. 958 
ff.; Picot/Michaelis (1984), pp. 259 ff. 
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In addition to the issue of internal distribution of property rights, 

discussion is mainly of control through the capital market. There is a 

simple but effective instrument available to the owners to regulate 

the managers: they can dispose of their capital shares on the capital 

market. Potential owners acquire decision-related information on the 

corporation and its management and evaluate this information when 

making investment decisions. As a result, the capital market takes on 

an informational search function, and serves to evaluate management 

performance. These evaluations could lead to negative changes in the 

corporation's market value, which would also have consequences for 

management. Firstly, possibilities for financing (i.e. increasing 

external debt and equity capital) are worsened. Secondly, the 

probability of takeover by other institutional investors increases 

with a low market value. A takeover could lead to replacement of 

management in order to increase the earning power of the corporation. 

Closely related to the effects of the capital market are the further 

constraints placed on managerial discretion by sales markets. Under 

workable competition, the managers implement production cost 

reductions, greater employee effort and supervisory activities, or 

else the earning capacity of the corporation declines, which leads to 

reactions on the capital market as described above. 

The competition among managers for scarce executi~e positions also 

reinforces the need for managers to conform to efficiency targets: 

their economic successes/failures very strongly influence their own 

market value on the job market. Thus, the managers are forced to 

operate in the interests of ownership in order to satisfy their own 

income-related interests. 

Further arguments for reducing control costs point out that the close 

linkage of the manager's income to corporate profits is an incentive 

for efficient performance. Similarly, an appropriate organizational 

form (such as the multidivisional firm) can contribute to lower 
management evaluation costs. 16) 

The constraints on manager discretion as discussed here have convinced 

the property rights theorists to consider the publicly-held 

corporation as an efficient form of enterprise, especially since this 

form of enterprise is the result of voluntary agreements among 

16 ) cf. in particular Williamson (1975), pp. 132 ff. 
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resource owners. Accordingly, the advantages of jointly raising 

capital, risk sharing and specialization of management functions are 

not offset by losses of internal efficiency. According to discussions 

in comparative empirical studies of owner and manager-controlled 

corpor~tions, no differences in productivity or profitability can be 

discerned. 

3. The Controversy in Light of the Results of Empirical Research 

The preceding discussion has presented the two opposing views (i.e. 

managerialism and the property rights theory of the firm) on the 

relative efficiency of the publicly-held corporation. The large 

publicly-held corporation has not only been the subject of study for 

many theoretical discussions, but it has also been studied in numerous 

empirical investigations. The following sections will explain the 

basic structure of these studies and provide an overview of the 

results in order to provide some clarification of the contradictory 

assertions. 

3.1 The Basic Structure of Empirical Studies 

Berle and Means were working empirically as early as 1932. In this 

case, it was a descriptive study which determined the percentages of 

manager-controlled and owner-controlled corporations among the largest 

corporations in the U.S. Further studies of this type followed, for 

example, by Gordon (1945), Florence (1961) and Villarejo (1962, 1963), 

and, for West Germany, by Steinmann/Schreyogg/Dlitthorn (1983). 

The first comparative efficiency studies, carried out on U.S. 

corporations, were made in the late 1960's. These studies, along with 

most subsequent studies of this kind, are structured according to the 

basic study design as shown in Figure 1 (see next page). 

The initial part of the studies consists of selecting one or more 

target variables (T), as shown in Figure 1: e.g. return on equity, 

total assets and/or stock, etc. For these target variables, the 

managerial theories have predicted lower attributes for the manager­

controlled corporation compared to the owner-controlled corporation, 

while property rights theory has predicted no difference for either 



448 

TARGET VARIABLES (T): 

Return on equity 
Return on total assets 
Return on stock 
Evaluation ratio 
Net cash flow 

T = ftC, I) 

Multi-variate procedures 

CORPORATION CONTROL/ 
PROPERTY RIGHTS­
'DISTRIBUTION (C): 

Share held by the 
largest stockholder (Cs ) 

(variance analyses, 
co-variance analyses, 
regression analyses, 
discrepancy analyses) 

OTHER INFLUENTIAL VARIABLES (I): 

Corporate specific (Ic) 

Market position 
of the corporation 

Size of corporation 
Herfindahl Index of 
capital distribution (Ch ) Corporate growth 

Specific evaluation of 
individual control 
situation (Ce ) 

(partial additional 
differentiation between 
legally defined body 
and natural 
persons) 

+----

Risk (variance of 
returns) 

Organizational form 

Industry specific (Ii) 

Industry involved/ 
intensity of competition 
(concentration ratios, 
barriers to entry) 

Sample- and method specific 
(Ism) 

Country of affiliation 

Observation dates 
(time dummies) 

Figure 1: Schema outlining the basic research design of empirical 
comparative efficiency studies into the separation of 
ownership and control 
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private enterprise group. For this reason, the studies attempt to 

determine the statistical influence of corporate control (C) on the 

above-mentioned target variables (T). Several other corporate-specific 

or industry-specific influential variables (I) of the targ~t variables 

(T) are usually taken into account in the multi-variate procedures 

used in the studies, in order to isolate the influence of the 

corporate control variables (C) on the target variables (T). This 

amounts to estimating the mathematical function T = ftC, I) (see 

Figure 1). 

Several proxies have been used for corporate control (C): share held 

by thi largest stockholder (C s )' Herfindahl Index of capital 

distribution (Ch ) or specific evaluation of individual control 

situation (Ce ). In most cases, corporate control (C) is 
• operationalized with the help of the capital share of the largest 

stockholder(Cs )' First a limit value is defined (for example 25%); if 

a corporation has one owner holding more than 25% of the capital, it 

is classified as owner-controlled (concentrated property rights), 

since a capital owner with more than 25% is given the possibility of 

effective control over management. Alternatively, corporations in 

which the largest stockholder holds less than 25% are classified as 

manager-controlled (attenuated property rights). Some studies 

additionally take into account whether the largest owner of capital is 

a natural person or family, or whether it is a corporation. If, for 

example, a corporation holds 40% of the capital of another 

corporation, the latter cannot be classified as owner-controlled 

without further investigation, since it is theoretically unclear 

whether corporations in the role of majority owner behave as owners. l 7) 

In studies considering this problem, these cases are either 

excluded, 18) are considered separatelyl9) or are treated in a "second­

stage of analysis", as proposed by Steinmann and others. In this 

second-stage of analysis, those corporations whose major shareholder 

is another corporation are classified in the control category of the 

parent corporation. It is assumed that the behavior of the controlling 

corporation is in line with its own internal control procedures. 20) 

17) 

18) 

19) 

20) 

cf. for example Monsen/Chiu/Cooley (1968), p. 438; Thonet (1977), 
p. 153; Schreyogg/Steinmann (1981); Steinmann/Schreyogg/DUtthorn 
(1983); Picot/Michaelis (1984), pp. 258 ff.; Kaulmann (1987), pp. 
124-128. 
cf. for example Monsen/Chiu/Cooley (1968); Thonet (1977). 
cf. Kaulmann (1987), pp. 162-210. 
the second stage of analysis is strongly criticized by 
Picot/Michaelis (1984). 
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In some of the empirical studies, the corporation is not classified in 

control categories according to "rigid" limit values for the share of 

the largest stockholder (Cs ). Instead, whether or not management is 

effectively controlled by ownership in each corporation is ascertained 

on the basis of interviews, newspaper reports, records of general 

meetings, etc. (Ce ). 21) Thus, an investigation is carried out in each 

individual case in order to record the "true" control situation. In 

contrast, the "limit value-method" (Cs ) directly measures the effect 

of distribution of capital, i.e. whether a corporation is less 

profitable if capital is distributed among many stockholders. In the 

context of property rights theory, the latter method seems 

appropriate, since distribution of property rights is determined by 

distribution of capital shares, which induces varying economic 

behavior. This places greater emphasis on the possibilites for 

exerting influence and on control through the existing distribution of 

rights. For this reason, it seems appropriate that almost all studies 

define the control situation on the basis of a largest-stockholder 

limit value (Cs ). 

Some studies do not ascertain the control situation (C) as a discrete 

variable (manager-controlled vs. owner-controlled), but rather 

determine the concentration of capital shares as a continuous variable 

by calculating the Herfindahl Index (Ch).U) In principle, this 

procedure takes more information regarding the distribution of 

property rights into account compared to dichotomization: for example, 

a differentiation is made between corporations in which the largest 

stockholder has 26% or 96%, whereby with a rigid limit value (Cs)both 

of these corporations fall into the category of "owner-controlled." 

Analogously, the Herfindahl Index takes into account whether a 

corporation has 5 stockholders each holding 20%, .or whether the stock 

is distributed among thousands of small stockholders. In contrast, the 

methods using a rigid limit value uniformly classify these 

corporations as "manager-controlled." The greater amount of 

information taken into account probably leads to varying conclusions 

when carrying out correlation calculations, even though in principle 

the pooling of corporations into two classes should also detect 

differences regarding returns and productivity. As a result, the use 

of a concentration variable in the discussed empirical studies appears 

21) 

22) 
cf. Jacquemin/DeGhellinck (1980); Witte (1981a, 1981b). 
cf. Bobel/Dirrheimer (1984); Blihner (1985). 
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to be desirable but not necesssary. Those empirical studies which use 

a continuous variable for share distribution will be considered 

separately in the following section. 

In addition to the question whether the corporation is owner- or 

manager-controlled (C), almost all studies examine the effect of other 

potential influential variables (I) on the target variables (T). The 

other influential variables (I) could overlap the studied relationship 

between dependent variables (T), such as return or productivity, and 

the independent variable control category (C), with the effect that 

the true influence is not measured in the studies. To a great extent, 

selection of the variables (I) is in line with the relevant studies of 

industrial economics 23 ), which studied among other subjects the 

influence of different market structure elements on corporate returns. 

The further influential variables (I) used in the empirical studies of 

separation of ownership and control can be divided into three 

categories (see Figure 1 above): 

(i) Corporate-specific (Ie): These variables are ascertained for 

each individual corporation. As a result, the effects on return, 

as theoretically explained in other studies, of the 

corporation's market position (measured for example as market 

share), the size of the corporation, risk or organizational form 

can be taken into account. 

(ii) Industry-specific (Ii): These variables are assigned to 

individual cases on the basis of the industry involved. Here, 

particular importance is given to the possible effects of 

competitive pressure to which the company will be exposed in the 

industry. The competition variable is frequently operationalized 

using concentration ratios or barriers to entry. 

(iii) In addition, there are sample-specific and method-specific 

variables (Ism): for example, time dummies are incorporated in 

the methods in order to record any variable coefficient level 

shifts in the course of the time period being studied, if a 

purely cross-sectional analysis is not involved. 

Together with the control variables (C), these variables are taken 

into account in multi-variate procedures. Furthermore, covariates or 

D) cf. as overview Scherer (1980); Kaufer (1980). 
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interaction terms may be included in the calculations, in order to 

record any possible interactions between the influential variables. In 

part, the variables are not applied according to the figures being 

studied, but rather are transformed in some mathematical form. This is 

especially true for the corporate size variable, whose reciprocal 

value, logarithm, root or square can be incorporated. Some of the 

studies even utilize several of these variables. In this context, it 

should be noted that even the corporate size variable may be used as a 

transformation figure of the other variables to counter the 

heteroscedasticity problem. 

Studies structured in this way in each case calculate the coefficients 

of all the independent variables (C, I). They then evaluate the effect 

of the particular control-variable (C) on the target variables (T) of 

the corporations on the basis of the mathematical sign, the order of 

magnitude and the significance of the coefficients of the control­

variables (C). 

3.2 An Overview of Study Results 

The framework described in the previous section has provided a 

structure for two surveys24) of empirical investigations into the 

separation of ownership and control. Figure 2 (see next page) 

summarizes the results of these two surveys. 

In order to assess conclusively the extent to which either 

managerialism or the property rights theory of the firm is empirically 

confirmed, all the empirical studies would have to be presented in 

detail and analyzed to determine their respective strengths and 

weaknesses. This is beyond the scope of the present report. Therefore 

attention will be given to some specific features and general trends 

in the empirical literature, and conclusions reached in the analytical 

literature will also be examined. 

A total of three out of 23 studies were classified as having reached 

"no clear conclusion." Child was included because his study reached 

different conclusions for different industries. Stano and 

Jacquemin/DeGhellinck were included because they each used two model 

speCifications, each of which led to different results. In both 

24) cf. Thonet (1977), pp. 29-32; Kaulmann (1987), pp. 96-100. 



Owner-controlled Owner-controlled No clear 
corporations show corporations do not cOI),clu6ion 
higher returns show higher returns 

Monsen/Chiu/Cooley (1968) Kamerschen (1968) Child (1973) 

Larner (1970) Elliot (1972) Stano (1976) 

Hindley (1970) Sorenson (1974) Jacquemin/ 

Radice (1971 ) Holl (1975) DeGhellinck 

Palmer (1973) Ware (1975) (1980) 

Boudreaux (1973) Qualls (1976) 

McEachern (1975) Kania/McKean (1976) 

Thonet (1977) 

Koshal/Pejovich (1978) 

McKean/Kania (1978) 

Witte (1981a, 1981b) 

Bobel/Dirrheimer (1984) 

Blihner (1984, 1985) 

Kaulmann (1987) 

Figure 2: Results of comparative efficiency studies for the 
separation of ownership and control 
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studies, the approaches proving that owner-controlled corporations 

show higher returns than do manager-controlled corporations are 

assigned greater significance. Kaulmann shows that the arguments used 

by the authors to justify their model specifications are not 

logical. 2S ) On the contrary, the approaches denounced in each case by 

the authors, and which were also confronted with empirical evidence 

and showed no return differences for the corporate groups under 

consideration here, appear to be the better arguments. For this 

reason, both studies have been classified here as having reached no 

clear conclusion. 

Among studies using a Herfindahl Index for measuring corporate control 

were those by Bobel/Dirrheimer (1984) and Blihner (1985). Neither study 

was able to ascertain higher returns for owner-controlled 

corporations. These findings speak strongly in favor of the property 

rights theory, since more information is taken into consideration when 

25) cf. Kaulmann (1987), pp. 101-108. 
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recording the control situation with the Herfindahl Index, which in 

turn increases the validity of the study. In general, it appears that 

results are not dependent on the selected proxy for the control 

situation (e), since widely varying largest-stockholder limit values 

for classifying a corporation as owner-controlled can be found in all 

columns in Figure 2.26) 

As a whole, the studies vary considerably in terms of their research 

design: the number of corporations included in the sample ranges from 

38to 500 and the study time periods range from 3 to 18 years. The 

oldest studies are based on developments in the 1950's, while the most 

recent studies evaluate events of the second half of the 1970's and 

first half of the 1980's. In addition, various countries have been 

investigated, and widely varying independent variables have been used 

in the different statistical procedures. For these reasons, it is very 

difficult to compare the results of the studies. Furthermore, it is 

very difficult (if not impossible) to determine which research design 

is superior in an empirical investigation into the separation of 

ownership and control. Hence, it is not possible to derive final 

conclusions regarding the empirical validity of one theory or the 

other. However,we are able to make some rather tentative conclusions 

from recent empirical evidence. 

If the chronological development of the studies classified in Figure 2 

is considered, the following trend becomes apparent. Until 1976 the 

numbers of studies for or against one theory or the other are almost 

identical, as has already been determined by Thonet in his study.27l 

Thonet himself finds that his study ?oes not confirm managerialist 

conclusions, and thus starts a trend which has remained steady over 

the last ten years. All studies which have been carried out and 

published since 1975 show no differences in returns between owner­

controlled and manager-controlled corporations. As a result, in the 

meantime the number of studies which support the property rights 

theory is significantly greater than the number of contradictory 

studies. This trend may result from, on the one hand, modification of 

competitive conditions, and on the other hand, from possible 

improvements in study design. 

26) 

27) 

cf. extensive discussion in Kaulmann (1987), pp. 109 ff. in this 
regard. 
cf. Thonet (1977), p. 13. 
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The property rights theory had based its anti-managerialist assertions 

primarily on the effects of competition. The corporation is subject to 

growing competition pressure from the following sources: increased 

internationalization of trade on the level of large corporations; 

increasing know-how on the part of countries on the threshold of 

industrialization; partial improvement of market transparency as a 

result of new information and communications technologies or 

institutions which lower transaction costs (e.g. consumer report 

journals, comparative tests in specialist journals); and acceleration 

of technical development. As a result of these changes, managers are 

not able to persistently pursue their own objectives. The uprise of 

the manager-controlled corporation has quite possibly prompted 

ownership to adopt measures in the last twenty years to reduce control 

costs (such as the introduction of multidivisional organizational 

structures and the coupling of management income to profit). 

The fact that most recent results favor property rights theory may also 

be the result of improved study design. Perhaps some of the errors 

found in older studies, which led to contradictory results, have been 

eliminated. Whether this has actually been the case or not cannot be 

clarified in the context of the present study. 

4. Conclusions 

The most recent empirical studies into the effects of the separation 

of ownership and control on corporate returns indicate that the 

property rights theory is superior to managerial theories. This is 

made clear not only by its higher predictive value, which this work is 

able to substantiate, but also by the broader applicability opened up 

by the property rights theory: economic analysis of corporate charters 

using the property rights theory allows monitoring of different 

corporate forms in regard to their economic efficiency, while still 

maintaining the publicly-held corporation with its widely scattered 

stock of capital as a special area of study. 

Empirical verification of the property rights theory also leads to the 

conclusion that the large publicly-held corporation is an efficient 

form of enterprise. The advantages of improved possibilities of 

raising capital and improved risk-sharing among investors, which are 

expected from this type of enterprise, are not outweighed by 
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sacrifices of economic efficiency, which would become especially 

apparent through reduced returns on equity. However, this result 

arises only if the corporation is formed under conditions of extensive 

contractual discretion. This condition allows the voluntary transfer 

of property rights, which ceteris paribus leads to a high degree of 

corporate-specific economic efficiency. It is only in this way -

through the voluntary exchange of property rights - that the resources 

of a corporation can achieve optimal utilization in an economy. 
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Contract, Agency, and the Delegation of Decision Making 

Erich Schanze 

Summary: Contract and Agency are viewed as separable patterns for 

structuring transactions in the process of the division of labor. 

Whereas 'contract' refers to a concept of discrete exchange with un­

revealed individual choices, 'agency' relates to a concept of delega­

tion of choice, and hence an explicit treatment of the rules of choice 

and preference formation. In this view agency is not a special case of 

a theory of contract incentives with interchangeable partners, but a 

concept of incentives to align the agent's preference sets and future 

choices with that of a principal. In consequence, behavioral aspects 

like trust, loyalty, opportunism (which are irrelevant in the pure 

pattern of contract) are central in the concept of agency. The 

patterns of contract and agency overlap to a large degree in the real 

world. An agency relationship may be based on a contract, and a con­

tract may contain agency features ("relational", "expanded", "idio­

syncratic" contracting). For purposes of analysis, however, the pro­

perties and boundaries of the two patterns should be observed. 
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1. Introduction: Equivocations in the History of Agency Theory 

The short history of agency theory is a history of equivocations. In 

his paper on "The Nature of the Firm" Coase (1937) had proposed to 
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view market (contract) and hierarchy (firm) as basic organizational 

alternatives. These alternatives, he asserts, are selected by economic 

actors in a process of substitution at the margin which is guided by 

transaction cost considerations. In contrast, Alchian and Demsetz 

(1972) insisted that the firm should be regarded as nothing more than 

a "contractual form". When the contractual "nexus" explanation of the 

firm attained prominence through its elaboration by Jensen, Meckling 

(1976), Fama (1980) and Fama and Jensen (1983), it was widely held 

that Coase's original statement was "tautological" (cf. Williamson 

1981). It is, however, noteworthy that the focus of theoretical atten­

tion did not remain within the original realm of "contract". It shift­

ed to the strange concept of "agency". 

Why do economists talk about "agency" if the firm is just a special 

cluster of contracts between some owners of resources used in a joint 

effort? Why did they part from the original contract/property rights 

framework supplied by Alchian and Demsetz? Is agency the new tauto­

logy, a mere deviation of contract theory? Are we already travelling 

on a return ticket from Agency to Contract? In some recent applica­

tions of agency theory it appears to be a mere matter of labelling 

and convenience whether the term contract or agency is used. The 

parties to the contract are named principal and agent, and they are, 

for all relevant purposes, interchangeable. However: pluralitas non 

est ponenda sine necessitate. Ockham's law of intellectual (and verb­

al) parsimony reminds us that - as a matter of logic - we should not 

use different terms for the same problem. Bertrand Russell (1956, 326) 

transfers Ockham's "rasor" into a positive rule for rational recon­

struction of reality: "Wherever possible, substitute constructions 

out of known entities for inferences to unknown entities." Why do we 

worry about agency if the concept of contract - familiar to econo­

mists since Adam Smith - covers the case? 

The purpose of this paper is to stimulate reflection about the sub­

stance of a possible division of contract and agency. What percept­

ions of reality do we entertain if we talk about contract or agency? 

What are the formal aspects of these patterns? Do they contain sepa­

rable properties if employed in the process of planning? How can we 

generalize their legal structure without being captured either by re­

ceived legal doctrine or by its recent ambitious economic counterpart? 

What are the necessary rules of maintaining a contractual or agency 

relationship? Do individual preferences matter? What is the basis of 
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legitimacy for each of the two relationships? I shall give a tentative 

answer to these questions in a matrix at the end of this paper which 

is thought to serve as a starting point for further discussion. 

2. Agency - A Special Case of Contract? 

Let us start with the conventional view that agency is simply a spe­

cial case of contract. A civil lawyer may be reminded of a proverb 

used some centuries ago when the catalogue of enforceable contracts 

was closed. If a contract could not be subsumed under one of the re­

gular types, the practitioner relied on a rule of thumb which ran as 

follows: "What you cannot explain, simply call a mandate (agency)." 

A more reasonable approach might be to look at the specific features 

of the "contract" called agency. Jensen and Meckling (1976) seem to 

follow this "special case" theory if they define "an agency relation­

ship as a contract under which one or more persons (the principalLs}) 

engage another person (the agent) to perform some service on their 

behalf which involves delegating some decision making authority to 

the agent." The second part of the definition that agency refers to 

the delegation of decision making authority on behalf of the agent is 

generally accepted. How about the contractual "foundation"? 

The special case approach starts from the assumption that mutual 

assent is a precondition of the concept of agency. There is a meeting 

of the mind between agent and principal in the sense that agent will 

carry out a specific part of principal's business in the interest of 

principal. The focus is on the consensual terms of mandating. A number 

of cases might be conveniently explained within this figurative con­

cept. Some language in legal decisions - from which the common law 

concept of agency originally derives - would support this consensual 

notion of agency. In Tarver, Steele & Co. v. Pendleton Gin Co. (Tex. 

Civ. App. 25 S.W. 2nd 156, 159) the court describes agency as the 

consensual relation existing between two persons by virtue of which 

one is subject to t~~ other's control. It is, however, largely undis­

puted in the legal world that agency may be created by contract or by 

law. "It is not essential to the existence of authority that there be 

a contract between the principal or agent or that the agent promises 

or otherwise undertakes to act as agent" (§ 26 note La) Restatement 

of Agency [i 95V). Consider the case of guardianship where there is 

clearly no "contract" between guardian and infant or other ward. This 
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paper does not purport substituting legal definitions for economic 

definitions. Specifically, it does not want to repeat the charge, re­

cently made by Robert Clark (1985), that the "classical" relation on 

which modern economic agency theory is based - the relation between 

stockholder and manager - does not constitute an agency in a proper 

legal meaning. From a legal point of view this is correct. However, 

every social science is free to define its own terms if they are use­

ful for explanatory purposes. Nevertheless, an economist may be well 

advised looking at the established meaning of a term in the other dis­

cipline in order to acquire a clearer conception of the practial im­

plications and the context in which the term is used to describe a 

specific institution. 

Indeed, one may reconstruct every relation imposed by law as a "con­

tract" in the sense of a voluntary exchange transaction. The question 

remains whether this extension of contract to a notion of "social con­

tract" (which has a long tradition in the political sciences) is of 

much explanatory value in reality. We frequently find "contractarian" 

explanations less than plausible. Can a citizen of the United States 

claim, in a proper and meaningful sense, that he is the "principal" 

of the President of the United States? Of course, in election cam­

paigns the chief executive would assure his followers that he is their 

"agent". We should put this to the rubric of political rhetoric. 

Pratt and Zeckhauser (1985), in a recent overview on principal and 

agent theory, tell us that in writing their paper they conceive their 

task as that of agents for the potential reader. Is this mere academic 

rhetoric? Of course, we would hope that some discipline of the "reader­

principals" will be exercised within the academic discourse. But, un­

fortunately, the authors have not asked us in advance, and substantive 

"monitoring" is in vain, since the book was already published when we 

could start to monitor their effort. On the other hand, Pratt and 

Zeckhauser are beyond the suspicion of a mere academic joke because 

they do not share the original "contract" conception of agency. They 

define broadly: "Whenever one individual depends on the action of 

another, an agency relationship arises. The individual taking the 

action is called the agent. The affected party is the principal." 

If there is more behind this definition than the truism that we are 

free to conceive the state of the world in more or less attenuated 

agency relations (a definitional variant of a common social science 

model of interdependence), we have to take a second look. 



465 

3. Delegation and Discretion as Central Elements of Agency 

It may not be by accident that Coase distinguished the concept of "the 

firm" from the concept of contract; likewise, that Jensen and Meckling 

adopted the legal term "agency" in this context although they insisted 

in a "contractual" explanation of the firm. The conventional argument 

for this shift of concepts is summarized by Kronman and Posner (1979, 

39): "The substitution of the firm for contract is the substitution 

of employment contracts whereby the entrepreneur pays the worker for 

the right to direct his work, for contracts specifying price and out­

put by leaving the details of the work to the worker, unsupervised by 

the entrepreneur who is purchasing his output." 

This explanation is superficial. It stresses the contractual nature 

of the employment relation (which shall not be denied) instead of 

pointing out that the gist of this relation lies in the notions of 

delegation and discretion. Both features are central to the concept 

of agency. This is precisely the link to Coase's concept of the firm, 

the point of "direction" or doing something by fiat in a hierarchy. 

Coase's conception is incomplete because it stresses direction and 

neglects discretion. As to the contractual nature of agency, it is 

true that delegation and discretion may be constituted in a contract, 

e.g. in an employment contract, but modern contract theory would point 

to the specific nature of this contract by calling it "relational" 

(Macneil, 1974) or "idiosyncratic" (Williamson, 1979). Goldberg (1976) 

correctly emphasizes that such a concept of contract is "expanded" 

beyond the classical notion. Indeed, the "expanded" character of 

these contracts is mainly vested in the presence of agency elements 

and the institutional problems associated with agency which are alien 

to the classical concept of contract. 

4. The Concept of Contract 

The familiar concept of contract refers to the exchange transaction 

normally illustrated by buyer and seller exchanging goods against 

money; the example may be extended to rendering services against 

money if the services and the mode of payment are adequately speci­

fied. With increasing complexity of the object of the contract and 

the extended duration between the mutual acts of performance, legal 

aspects of drafting (specifying) and enforcing the contract become 

relevant. In the model we still perceive isolated, antagonistic 
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traders who make choices which are thought to reflect their individual 

preferences. These individual preferences are deemed as given; they 

are no explicit theme of the contract; rather, they remain implicit. 

Parties are indifferent towards each other's preferences and future 

choices. It suffices that the contracting parties agree on the con­

tract price and that they signal their willingness to perform as spe­

cified (to pay, to deliver, to clean the window). The implicitness of 

preferences is also the basis of the economic perception of value. 

The contract price presents a veil for personal preferences and 

neutralizes the commitment of the parties. Lawyers cherish the gene­

ral principle that the "motives" of offer and acceptance are irrele­

vant. 

Moreover - in the model - a contract does not require a set of legal 

rules including sanctions for deviant behavior. A fully specified con­

tract is self enforcing. Pacta sunt servanda is no necessary but an 

expedient rule. 

5. The Concept of Agency 

In contrast, personal choice and preference formation are central in 

the concept of agency. The core of agency, it is submitted, is the de­

legation of personal choice to somebody else; preferences and future 

choices of the agent are the explicit theme of agency. Instead of in­

difference towards the other party's preferences, concern for the 

other's interest, his personal commitment and loyalty vis a vis my 

perceived or real choices, become an operative feature of the rela­

tionship. 

Agency is delegation of choice, or rendering discretion. There is a 

necessary ongoing interdependence of the utility functions of prin­

cipal and agent. Whereas contract is performance oriented, agency is 

effort oriented. 

There may be a complete delegation which is present in the typical 

non-contractual variant of agency, that of guardian and ward. The 

ward has no relevant personal preferences. Extensive forms of delega­

tion and discretion and, hence, concern are typically found where the 

agent offers highly specialized and valuable human capital to be in­

vested in principal's affairs. Trust and confidence in the competence 
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of the agent replace detailing performance. Professionals like doctors 

and lawyers tend to accept mandates to act without negotiating about 

the details of their undertaking. 

Delegation and discretion may be limited. The workers know what to do 

in Adam Smith's pin factory. However, they may have strong preferences 

for leisure, hence, shirking and monitoring. The relationship contains 

agency features. 

On the other hand, pure delegation without discretion is no case of 

agency. Every legal order distinguishes between agent and simple mes­

senger. The messenger or the person who works strictly under the di­

rection of the employer do not pose agency problems; they are within 

the realm of classical contract law. In other words: if the agent may 

not articulate his preferences and act according to his own choices, 

he is no agent but a simple contractor. In this case, it is proper to 

speak of a contract concerning payment against the right to direct. 

Employment contracts are. rarely of this kind. Even if the performance 

is strictly defined, an agency relation may arise because the modality 

of payment is not strictly correlated with performance. If I pay by 

hour, time may be wasted. If I pay by unit, a specified quality stan­

dard may not be reached. However, even "complex" contracts such as 

procurement contracts may be "classical" contracts, and consequently 

involve no principal-agent relation. This is the case if a fixed price 

is specified for procuring a specific item. Once schemes for sharing 

risks and benefits are conceived, parties have to be concerned about 

the other's future choices. In a "classical" contract situation I do 

not care whether my counterpart has a strong preference for leisure. 

I will pay the student if he has cleaned my window. I do care, how­

ever, once the student enters my law firm. And he will (and should) 

care, too. In this bilateral (double) agency relation I am concerned 

whether my counterpart wastes my assets, and he is concerned whether 

I waste his. We may agree on a monitor, and thereby create a new 

agency relation. The monitor directs us and measures our productivity 

but he may also shirk. We may also agree on production targets, or 

other efficiency criteria which we monitor ourselves. 

Contracts with agency features typically have high front/end costs. 

In other terms, agency is dependent on legal rules concerning sanc­

tions for breach of loyalty of the agent and sanctions for non-per­

formance of promised incentives of the principal. Expenditure is made 

not only to establish the capacity but also the reliability of the 
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partner. Personal sanctions for deviant behavior are specified in­

cluding dismissal, loss of bonded items, loss of reputation, etc. 

Problems associated with information about reliability and with spe­

cifying rights and duties of principal and agent relating to the deli­

cate task of preference formation for a third party, require substan­

tial institutional consideration. Compliance with preferences (that 

the agent will choose in my interest) is signalled by prior action, 

commitment, or specific contractual obligation of the agent. Behavior­

al aspects like trust and confidence, loyalty, absence of opportunism, 

which do not playa role in a classical contract environment, have to 

be included in institutional considerations. 

The variance in modes of specifying agency relations is manifold. 

There may be fully specified self enforcing relations. There may be 

written rules of behavior in a contract or in a statute; there may be 

implicit rules covered in general principles such as the requirement 

of a fiduciary duty - typically the duty of care exercised by a pru­

dent professional man acting in the given situation. The degree of 

dependence plays a role. My academic future may not be dependent on 

what Pratt and Zeckhauser think about agency theory - hence, no agen­

cy relation. 

6. Contractual and Non-contractual Agency Relations 

If the thesis is accepted that some contracts contain agency features 

but that agency is not a special contract, it follows that agency re­

lations do not necessarily require a contractual foundation. Of course, 

a contract is a solid base of legitimizing the agency relation. Con­

tracts involving agency elements contain their own source of legiti­

macy by referring to the mutual consent of the parties. An agency re­

lation may be based on an explicit contract of delegation (mandate). 

However, it may also be based on a statute. The lunatic is not asked 

if guardianship is devised; neither may the child under normal circum­

stances challenge the legal representation of its parents. 

Beyond contract and statute intermediate forms of legitimizing agency 

relations are of special interest. Various forms of voting such as 

majority vote, assent by presence, or dissent by exit might be a suf­

ficient basis for legitimizing that a third person substitutes (parts 

of) his preferences for (parts of) my preferences and chooses on my 

behalf. I may not be able to challenge the board of Volkswagen but I 

may sell my shares. Voting is sometimes explicitly organized by gener-
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al law, sometimes by corporate charter and by-laws, sometimes by con­

tract (cf. Schanze 1986 on corporate voting). In some cases I may 

structure the conduct of my agent by devising or accepting a program 

of conduct, in other cases I may have the right of ratifying the action 

of a third party thereby declaring that he acted as my agent. It may 

be of interest to economists working in the framework of agency theory 

that lawyers are less concerned with the specification of incentives 

in agency relations (which seems to be the current interest of econo­

mists) but with the definition of the boundaries of the agency rela­

tion itself. Lawyers have developed an extensive arsenal of rules con­

cerning the question under what conditions transactions of persons who 

are supposed to act on another person's behalf are regarded as having 

transacted in a binding fashion for that other person. In the field 

concerning management's representation of corporations, this problem 

of "identifying" the correct partner is particularly relevant. May I, 

the owner of a one-man corporation which is on the verge of bankrupt­

cy, argue that buying an expensive machine ("on behalf of the corpora­

tion") was not my personal business but that of the corporation? Why 

may I claim that I am not the principal of this transaction but merely 

an agent of the corporation? 

7. Conclusion: A Tentative Matrix of Contract and Agency Features 

Agency theory is no special theory of contract incentives but refers 

to a model of delegation of preferences and the monitoring of discre­

tion of a third party. A number of important agency problems are dis­

cussed in the framework of an "expanded" theory of contract (relation­

al or idiosyncratic contracting). This should not blur the borderline 

between the original patterns of contract and agency. They are the 

basic variants of organizing the division of labor. Naturally, they 

have a large sectional area in common if one looks at real world trans­

actions. 
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I DIVISION 
OF LABOR 

formal 
aspect 

perception 
of actors 

procedural 
aspect of 
planning 

legal 
structure 

necessary 
rules 

revelation 
individual 

real world 
paradigm(s) 

basis of 
legitimacy 

entitlement 
structure 

CONTRACT AND AGENCY 

BASIC TRANSACTIONAL PATTERNS 

CONTRACT 

market 

isolated 

self-determination 
specification 

discreteness 

I 

performance orientation 

mutual consent on two 
individual decisions 
to perform 

none 
(fully specified con-
tract is self enforc-
ing - pacta sunt 
servanda is no 
necessary but an 
expedient rule) 

of does not 
preferences matter 

exchange of goods 
and services 

reciprocity 
(mutual consent of 
parties) 

exchange of 
property rights 

I 

AGENCY I 
I 

hierarchy 

integrated 

delegation 
representation 
discretion 
interdependence 
effort orientation 

unilateral 
authorization to 
act on behalf of 
principal 

sanctions for 
breach of loyalty 
sanctions for 
non-performance 
of promised 
incentives 

central 
feature 

manager 
sales agent 
guardian 
sharing arrange-
ments 

--

power 
(delegation by 
( 1 ) consent 
(2) voting 
(3 ) statute ) 

horizontal split-up 
of property right; 
paradigm: decision 
control + residual 
ownership / decision 
management 
(Fama, Jensen 1983) 
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A Note on Fair Equality of Rules 

Joachim Voeller 

Summary: Fair equality of rules implies "treating equals equally 

and unequals unequally". The problem with this definition is the 

determination of criteria by which groups of equals are formed. 

The paper considers the constitutional relevance of this issue by 

considering the German Supreme Court's approach. 
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1. Introduction 

It is a focal concern of the theory of property rights to investi­

gate the influence of legal and institutional arrangements or reg­

ulations on the economic action of man. Since the exchange of goods 

and services is generally performed through contracts, the reali­

zation thereof imposes significant transaction costs. These trans­

action costs should be interpreted in a wide sense thus including 

for instance all costs inferred from the control of the contract 

provisions. Hence, a primary goal centres on the question on how 

transaction costs depend on the institutional und judicial frame­

work and on what interrelations between those two factors exist. 

Therefore it is obvious that the design, for example, of incen­

tive schemes between a principal and his agent or the fairness 

of the terms of a contract deserve utmost attention. Fair rules 

between both parties are necessary in order to reach and sustain 

any agreement on possible compensation payments. After all any 
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remuneration of the agent by his principal constitutes nothing but 

a compensation payment for certain services the agent delivered. 

But who defines what a fair compensation looks like? 

In the following no attempt is made to present at least parts of 

the most important concepts of fairness or justice that have been 

developed over much of human history either by philosophers or 

different religions or in certain disciplines like jurisprudence 

or even economics. Rather we restrict ourselves to the German Con­

stitution of 1949 and will show that the notion of 'fair equality 

of rules' is already rooted as a basic dilemma in constitutional 

law. But since all legal regulations must, in the last instance, 

satisfy the norms of the constitution, any knowledge of what cri­

teria the German Supreme Court uses for interpreting Art. 3 (1) of 

the constitution (see chapter 3) may prove quite illuminating and 

useful for answering our question on the ingredients of fair rules. 

It will be interesting to see how the highest court tries to solve 

the antimony between just a formal and a more substantive inter­

pretation of this basic constitutional right. Then it might be 

feasible to apply the same principles and ideas as juridical guide­

lines in adequately structured principal-agents problems. At any 

rate it would enable all contracting parties to discuss and possibly 

agree on a set of essentials to a fair contract. 

2. The Problem 

The fundamental difficulties in finding and formulating general 

criteria of fairness may be demonstrated most easily by looking at 

a few examples: 

a) There is no doubt that an equal rule for unequal persons sub­

ject to this rule can but must not be fair. For instance the 

same examination for unequal candidates - they may, e.g., differ 

in age - can be extremely unfair but it does not have to be that 

way. 

b) The French poet Anatole France is often cited with the following, 

very famous phrase: "The majestic equality of law .prohibits the 



rich and the poor from sleeping under bridges, begging in the 

streets and from stealing bread". Here, legal equality means 

that all members of a society are subject to the same general 

rules (law). General rules define situations for which they 

hold no matter who gets into the respective circumstances. 

But, generality and equality of a rule apparently does not 

ensure the same effects on the persons it affects. Equality 

of rules, i.e., general and equal rules, does not guarantee 

the same legal or binding effects of the respective rule. 

c) If all participants of a game (like chess, roulette or an 

athletic match) agree on "fair" rules, then the players will 

not apply different standards to the outcome of the game as 

long as the rules of the game have not been violated. In other 

words: If the rules of the game are considered fair, then the 

same holds for the results even though the effects of the rules 

may be extremely unequal. Hence, equal (legal) effects of a 

rule are not a necessary condition for fair equality of rules. 

d) As we shall see the picture looks different in the next exam­

ple. In their extensive paper on "Altersversorgung im Umbruch" 

spremann/Zink [1986, p.35] give the following criteria for 

judging the merits of a pension system in a society: Political 

stability, intergenerational fairness, inter functional fair­

ness, institutional fairness .... "Intergenerational fairness 

(= fair equality of rules) requires that one generation must 

not be treated better or worse than another .... ". Obviously 

the rule is considered to be fair if its legal effects treat 

all retired persons in such a way that their individual situ­

ations are adequately taken into account. Below we will ex­

plain what that means. 

Now, what conclusions with respect to our notion of fair equality 

of rules can we draw from the observations above? First of all we 

note that a purely 'formal' interpretation of equality of rules 

meaning 'equal and general rules for all' evidently is not suf­

ficient. In many cases such a definition will not yield fair out­

comes. The reason for this drawback lies in the fact that unequals 

are treated equally and the consequences of such action are often 

very discriminating. If, however, as in example d) the same legal 

475 



476 

(binding) effects are desired then equals must be treated equally 

and unequals unequally. As a result different binding effects of 

a rule can be prevented or at least be compensated for. Such a 

conception of fairness would naturally exclude treating either 

equals unequally or unequals equally. 

Finally, in the third example cases are noted where unequal bind­

ing effects are accepted because the rules under which the often 

quite uneven results are reached, are considered intrinsically 

fair ("procedure fairness"). Again this attitude crucially depends 

on the notion of equal treatment or chances for each, strictly 

speaking, unequal player. 

Now, a very difficult but basic problem arises: When are equals 

treated equally and unequals unequally? Or to put it differently, 

what criteria exist to'distinguisch first of- all equals from un­

equals and, secondly, by what standards are equal binding (legal) 

effects of a rule to be judged? 

It is obvious that any answer to both questions requires value 

judgements on the respective definition of equality. Since value 

judgements can never be proven true or false the concepts of equal­

ity with reSpect to both cases will greatly differ among people. 

For instance, several principles of fairness are discussed in public 

finance to tax different incomes "fairly" by burdening each tax­

payer with an (relatively or absolutely) equal sacrifice in utility. 

Also, different groups of 'equals' are common in athletic compe­
titions. Nobody would require men to compete with women, for ex­

ample, or healthy athletes with handicapped. As indicated before 

all distinctions or classifications lead to the well-known phenom­

enon that fair equality of rules involves a formal aspect as to 

general and equal rules and a substantive (material) aspect as to 

the legal or binding effects of a rule. It is exactly this funda­

mental dilemma which can also be found in the German constitution 

and which must be dealt with by the Supreme Court justices. 



3. Fair Equality of Rules as a Constitutional Dilemma 

Art. 3 (1) of the German constitution states: "AIle Menschen sind 

vor dem Gesetz gleich" (All men are equal before the law). 

The constitution warrants legal equality both in a formal and in 

a sUbstantive sense in the course of which the so-called "Sozial­

staatsprinzip" ("social welfare principle") of Art. 20 and 28 is 

often quoted to supplement a substantive interpretation of Art. 3. 

The lawmaker is seen to be obliged to treat equal things equally 

and, accordingly, unequal things unequally (see v.Mangoldt/Klein, 

1957, p. 198). 

The formal aspect of Art. 3 requires the validity and the enforce­

ment of the law without exception and discrimination. "Jeder wird 

in gleicher Weise durch die Normierungen des Rechts verpf1ichtet 

und berechtigt, und umgekehrt ist es allen staatlichen Stellen ver­

wehrt, bestehendes Recht zugunsten oder zulasten einzelner Personen 

nicht anzuwenden" (Hesse, 1977, p. 176). Still, formal equality is 

not interpreted as absolute equality but rather taken as relative 

equality. 

Hence differentiations have to occur whenever the disregard of dif­

ferences by the legislation can not be justified by nature and, 

therefore, unequal treatment would be arbitrary ("Willktirverbot", 

"prohibition of arbitrariness") (see Maunz/Dtirig /Herzog, GG, 

Art. 3 (1), Rdn. 266). 

Different views are expressed on how deeply SUbstantive (material) 

equality is already embodied in Art. 3 (1) of the constitution. Any­

how it will unfold its effects in conjunction with the balancing 
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and compensating power of the "Sozialstaatsprinzip". The legislation, 

at any rate, is obliged to establish equal law for all that is equal. 

As mentioned above, the lawmaker must not create artificial inequal­

ities. Rather he has to take into consideration existing inequali­

ties primarily those given by nature or developed in social life 

(see v.Mangoldt/Klein, 1957, p. 199). Hence, substantive equality of 

rules is given in as much as social and economic conditions preven­

ting "fair" solutions are well considered. For instance, the law­

maker is urged to actively limit any economic power in the market­

place in order to enable the economically powerless to take advan-
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tage of liberty rights to the same extent powerful organizations do. 

Since natural and social endowments are quite distinct, formal equal­

ity of rules alone would provoke inequalities that could make the 

same use of equal rights an unrealistic vision. Therefore it must be 

a prime objective of government to uncover social inequalities that 

deserve attention since they inadequately inhibit the realization of 

rights formally bestowed on everybody equally. Only then fair solu­

tions are possible. 

4. The Position of the Supreme Court 

In the following the basic attitude of the highest German court 

("Bundesverfassungsgericht") with respect to the complex relation­

ship between formal and material equality is briefly discussed. 

However, the legal instrument to enforce Art. 3, i.e. the so-called 

'constitutional ncrm control' ("Normenkontrolle") is not commented 

on in this connection. The problem whose solution we are now looking 

for can be defined as follows: Do there exist any criteria the Su­

preme Court systematically applies for enforcing and controlling the 

equality of legal rules both in a formal and in a substantive sense? 

In other words, are there any top-level decision rules that can be 

used to further fairness through fair equality of rules? In case 

such standards exist, they would be of great value for example to 

any economic policy- and lawmaker who is often confronted with the 

antimony between the formal and substantive meaning of certain rules 

or policy measures. 

With regard to Art. 3 (1) and the constitutional legitimacy of any 

rule the opinion is generally accepted that it is not the high 

court's responsibility to examine whether a law provides the most 

adequate, the most reasonable or even the fairest solution to a 

problem (see BVerfGE 9, p. 206; 14, p. 238; 17, p. 330). The Su­

preme Court just has to check whether arbitrary regulations have 

been introduced that are not justified by reason and intrinsic 

arguments (see Badura, 1967, p. 399 and Zacher, 1968, p. 352). 

"Welche Elemente der zu ordnenden LebensverhiHtnisse ma8gebend da­

fur sind, sie im Recht gleich oder ungleich zu behandeln, entschei­

det grundsatzlich der Gesetzgeber" (BVerfGE 3, p. 240). 



Thus, equality or inequality of rules is not something a priori 

given but rather the result of a normative legal process. For its 

legal decisions the legislative body must be endowed with broad 

discretion and freedom. The constitutional control then is reduced 

to the control of and search for arbitrary elements whose irrele­

vance to the regulation is obvious. This judicial self-restraint 

of the Supreme Court is very important and must be kept in mind 

when the consequences of state intervention into the free play 

of market forces is analysed. Very often these interventions seem 

to treat unequals equally or equal facts unequally. As long as no 

arbitrary distinctions or regulations are written into the rules 

the lawmaker is free to shape the respective world. 

"Wer also hofft, durch die Lekttire der verfassungsgerichtlichen 

Entscheidungen zur Gleichheitskontrolle Aufschltisse tiber die Sach­

strukturen, die zur Beurteilung standen, zu erhalten,.wird im 

Regelfall enttauscht" (Zacher, 1968, p. 352). In this connection 

the Supreme Court holds that it is not possible to state abstractly 

and generally what is arbitrary or irrelevant in a given situation. 

"Solange die Rege1ung sich auf eine der Lebenserfahrung nicht ge­

radezu widersprechende Wtirdigung der jeweiligen Lebensverhaltnisse 

sttitzt, ... kann sie von der Verfassung her nicht beanstandet wer­

den" (BVerfGE 17, 216). 

As a result the attempt to derive general criteria for fair equal­

ity of rules from the Supreme Court's interpretation of Art. 3 (1) 

of the constitution must be considered partially unsuccessful. 

Besides the prohibition of arbitrariness which itself is quite a 

vague concept there does not seem to exist any general standard 

that would release the principal, i.e. the lawmaker, from finding 

a sensible definition of fairness before enacting a rule. 
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Section 8 Agency Costs 

Agency Costs and Transaction Costs: Flops in the Principal­
Agent-Theory of Financial Markets 

Dieter Schneider 

Summary: Agency costs and transaction costs are generally used to 

explain agency-problems. But this means an inherent contradiction 

in a world of uncertainty if costs are defined as a quantitative 

concept. To avoid this contradiction it is suggested to ascribe only 

a metaphorical sense to the term "cost". However, a basic concept 

used as a metaphor does only verify the incompetence of scientists 

to get hold of their problems with the tools at hand: If cost is 

a quantitative concept and allocative efficiency is wanted there 

is n,o principal-agent-problem whenever agency costs and transaction 

costs can be calculated and there are no costs \vhenever an agency­

problem exists. 
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1. The Agency-Problem and the Ways of its Solution 

The term "principal-agent-problem" suggests a wrong idea about the 

facts to explain: The actual concern is not the relationship "master 

(pr incipal) and servant (agent)". For as long as knowledge is power, 

the superior power is with the agent: "Princip der Vorhand" said 

Wilhelm Roscher (21, p. 362 f.) 130 years ago. 

The principal-agent-problem is a central issue in a theory of orga­

nizing human relations: There is always a division of labour within 

the human society. Only hermits are completely self-sufficient people 

and not capable of reproduct ion. As soon as someone does not eke 

out his existence exclusively for himself and is living together 

Agency Theory, Information, and Incentives 
ed, by G, Bamberg and K, Spremann 
© Springer Verlag Berlin ' Heidelberg 1987 



482 

with other people his fellow men allocate responsibilities to him 

and provide him with rights, i.e. claims for the realization of tasks 

by others. 

When 'men assign tasks to each other and take over rights and duties, 

act ing on someone I s behalf and instruct ions comes into existence. 

This is fashionably named the principal-agent-problem: 

An ins truct or, called pr inc ipal, hires 

for the realization of a special task. 

another person, the agent, 

In simple cases there is only 

a problem of risk-sharing between persons with the same information 

(identical probability beliefs). But in general the principal cannot 

observe the action chosen by the agent and therefore the information 

between principal and agent is asymmetric. The agent has a superior 

knowledge or gains it on his job. Varus who led the Roman Legions 

of Augustus into the marshy Westphalian woods already had the 

superior knowledge compared with the Roman Emperor far away. And 

his principal Augustus could not watch the scope of action he had 

and the chances he missed against Herman the leader of Cherusci, 

one of the Teuton tribes, who defeated Varus. 

One approach to handle the economics of the principle-agent relation­

ship, especially with regard to its paradigm of separation of owner­

ship and control, is the concept of agency costs as proposed by Jen­

sen/Meckling (14) and Fama/Jensen (10). An analogous approach is 

the concept of transaction costs (27). 

Both approaches seem to be more familiar to economists and more re­

lated to applications than the difficult mathematical analysis to 

some kind of principal-agent relationship by Radner (19), Grossman/ 

Hart (12) or in the survey by Rees (20). 

But the familiar opportunity 

arrangements, explicated in the 

action costs, seem to be flops, 

are valid: 

cost approaches to institutional 

concepts of agency costs or trans­

if the three theses of this paper 

1. Whenever agency costs in the sense of Jensen/Meckling/Fama can 

be calculated there is no need for monitoring, whenever there is 

a need for monitoring, agency costs cannot be calculated. 
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2. Neither the concept of transaction costs nor any other opportuni­

ty cost approach can explain (in the sense of yielding testable hypo­

theses), why institutional arrangements have to be constructed, 

because opportunity cost as a quantitative term and observable fact 

implies a market system in equilibrium. But equilibrium theory 

defines away institutions like the principal-agent relationship. 

3. If entrepreneurial functions are required in arbitraging processes 

in markets or to realize economic development in a dynamic Schum­

peterian sense (24, p. 481-483), then institutional arrangements 

like the principal-agent-relationship should be explained by taking 

over entrepreneurial functions in market processes, not by equili­

brium theory and its offspring of opportunity cost approaches. 

2. The Flop Named "Agency Costs" 

Agency costs are defined as the sum of (14, p. 308): 

(1) the monitoring expenditure by the principal, 

(2) the bonding expenditures by the agent, 

(3) the residual loss, i.e. the monetary equivalent of the reduction 

in welfare experienced by the principal due to the divergence 

between the agent's decisions and those decisions which would 

maximize the welfare of the principal. 

The first two kinds of costs are a consequence of the effort to mini­

mize the residual loss. Therefore, the definition of agency costs 

puts the cart before the horse. Properly, the idea should be expressed 

in the following way: 

A principal, i.e. a set of shareholders, engaging managers as agents 

to undertake entrepreneurial functions, wants to minimize the diffe­

rence between the realized money equivalent of the principal's wel­

fare and that money equivalent of the principal's maximum welfare, 

which could be achieved by actions of the agent. 

For minimizing the difference, monitoring expenditures will be spent 

by the principal and bonding expenditures are imposed upon the agent. 

How can the differences between the maximum welfare of the principal 

and the welfare realized by the agent be minimized? 
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For answering this question, the idea of agency costs is of no use 

because the residual loss cannot be found out (23, p. 553 ff.). 

A manager as an agent should play the role of an entrepreneur in 

some markets on behalf of the principal. In this role the agent has 

to manage especially that kind of uncertainty which cannot be di­

versified or insured by contingent claims tradeable in Arrow-Debreu­

markets (2; 9, p. 41 et al). That kind of uncertainty for which the 

abilities or functions of an entrepreneur are needed (i.e. "Misesian 

action", 15, p. 5-9) results from the fact that in general men (ex­

cept for some entrepreneurs) are more clever at the end of any period 

than at the beginning. This implies that the plans of a lot of parti­

cipants in some markets either do not include all states of the 

world which are necessary to build up rational expectations or the 

plans do not contain the credibility of some of the future states 

of the world or the amount of wealth in a reliable way. Credibility 

implies pre-ordinal as well as ordinal or quantitative personal pro­

bability (confer to ~hese forms of uncertainty 11; 22 chapter 

A.IIL). 

To carryon the role of an entrepreneur in some markets is more un­

certain than to play roulette; for the losses playing roulette can 

be "insured" in an Arrow-Debreu-world because the chances can be 

quantified. But entrepreneurial actions in markets try to realize 

actions and states of the world unforeseen in the decision trees 

of their competitors, customers or suppliers. 

Indeed the idea 

case of a risky 

roulette on his 

of agency costs already breaks down in the simple 

world, when a principal entrusts the task to play 

behalf to an agent, i. e. if the table of roulette 

is regarded as a "market" for investments. 

The agent who will maximize the welfare of the principal has to find 

out the right number in the next game. The gain would be 36 times 

the stake. Now, if the agent puts on a wrong number, is there a re­

sidual loss of 36 times the stake? Or does the residual loss amount 

to 32 times the stake, if the agent is so lucky to gain 4 times the 

stake? Is the residual loss determined by the expected value or some 

risk-averse expected utility-function of the principal? 
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This example leads us to the very question: Under what conditions 

would the welfare of the principal be maximized? 1wo solutions can 

be offered: 

a) The decision the principal chooses by himself is regarded as the 

decision maximiz ing his welfare. But this proposal does not hold 

water: Managers as agents are ordered because they can solve special 

problems better than the principal. Therefore, the residual loss 

cannot be determined by the decision the principal would choose by 

himself. 

b) The decision which an agent chooses solely acting in the prin­

cipal's interest is regarded as the decision maximizing the welfare 

of the ~rincipal. But this proposal does not hold water either: How 

shall be proved under uncertainty and before the consequences are 

known which decision of the agent lies only in the interest of the 

principal? 

Agents are of different quality, especially if their task is to play 

the role of an entrepreneur. Therefore, the question arises: What 

kind of agent would maximize entrepreneurial profit by what kind 

of action? 

Such a question cannot be answered, because in acting as an entrepre­

neur the set of profitable actions is not known in advance. An entre­

preneur must give solutions to unforeseen situations and make profits 

by innovations. For this task no probability distribution of gains 

and losses can be planned by a principal, before information has 

been gathered about the decisions of the agent in his role as entre­

preneur. But the definition of a principal-agent-relationship is 

that the principal cannot observe the decisions of the agent. 

Only under a very restricted set of conditions the idea of agency 

costs does not end in insolvable questions: when utility maximizing 

behaviour can be regarded as an empirical fact. 

But in reality you can never be sure that an observable action maxi­

mizes utility. The aim of maximizing utility is not an observable 

fact, but only a methodological device or better: a metaphysical 

prejudice. The assumption of maximizing utility serves as a prerequi­

site for explaining relations between some observable facts as a 
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result of situational logic. John Stuart Mill (17,167-173) and Karl 

Popper (18, p. 97) have insisted on this. 

Only if the plans of suppliers and demanders are in an ex ante compe-

titive equilibrium 

post reality, the 

and if this equilibrium could be observed in ex 

statement should be justified that each person 

really maximizes its utility. Only a general equilibrium (if it is 

regarded as an observable fact) assures that allocative efficiency 

is fulfilled and utility is maximized for each principal and each 

agent. 

But in general competitive equilibrium agency costs due to residual 

loss must be zero. This can be proved easily: 

Competitive general equilibrium implies symmetric information. But 

the definition of the principal-agent-problem properly requires that 

the agent knows more than the principal. Therefore, the concept of 

a residual loss is incompatible with the neoclassic paradigm of 

ut iIi ty maximiz ing in 

reduce agency costs to 

this leads to another 

competitive equilibrium. Therefore Vile have to 

the sum of monitoring and bonding costs. But 

obj ect ion: In general equilibrium theory all 

but one institutional arrangements are neglected. The only exception 

is the set of perfect and complete markets. Therefore, equilibrium 

theory cannot handle monitoring and other kinds of problems of an 

organizational framework. 

In equilibrium nobody can gain abnormal returns by gathering informa-

tion. 

able, 

best 

Accounting, 

if prices 

prediction 

auditing and other kinds of monitoring are dispens­

are the only signals of scarcity and by this, the 

of future prices (13). The implication of market 

valuation in equilibrium: "prices-are-signals", discloses a contra­

diction in the analysis of the monitoring and bonding expenditures 

as sources of agency costs by Jensen/Meckling (14, p. 316, 324). 

They as&ume that one dollar of current value of non-pecuniary bene­

fits withdrawn from the firm by the managers reduces the market value 

of the firm by one dollar as well as one dollar of monitoring and 

bonding expenditures. 

But if the market values an additional expenditure of one dollar 

as a reduction in market value of one dollar, then marginal cost 

equals marginal return by definition. Equilibrium is implied by this 
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assumption and therefore the information of principals must be equi­

valent to that of the agents. The principal-agent problem does not 

exist anymore. 

The real problem to solve would be: How do shareholders or "the mar­

ket" value one additional dollar of monitoring or bonding expendi­

tures? The agency costs approach can give no answer to this question. 

3. The Flop Named "Transaction Costs" 

There is a more general inconsistency in the several cost approaches 

to explain institutional arrangements as the separation of ownership 

and control or other principal-agent relations: 

Either we look at the relationship between principals (stakeholders) 

and agents (managers) as a market relationship, then we have to de­

termine the bundle of objects and services that constitutes the ex­

charrge ratio including the compensation incentives. 

Or we regard the separation of ownership and control and other prin­

cipal-agent-problems as a special kind of an authoritarian or hie­

rarchical relation. In this case we need an economic theory of 

authority and organization which we only have at our disposal in 

nonquantitative terms (23, 546-551). 

Transaction costs are used to measure the advantages and disadvan­

tages between "markets" (or more market transactions contracts 

for specified services) and "hierarchy" (or more authoritarian rela-

tions unspecified or implicit contracts with some 

incentive arrangements). The equilibrium theory and 

monitoring and 

its offspring 

named transaction-costs-analysis neither give an explanation of any 

principal-agent-problem like the separation of ownership and control 

nor of the case of vertical integration, the original problem of 

the market-versus-hierarchy-debate (7, 27). This statement is based 

upon four reasons: 

1. In equilibrium theory an alternative "market or hierarchy" does 

not exist. The coordination of economic a-ctivity takes place in 

different markets only. This first argument is well known and 

mentioned by Alchian/Demsetz (1, p. 777) and Cheung (6, p. 10). 
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In the separation-of-ownership-and-control-debate we therefore 

first have to distinguish between the set of product markets and 

factor markets where managers have to act instead of the owners. 

The identity of ownership and control or the hierarchy between 

a sole owner and his manager has been substituted by a capital 

market separation between ownership and control. 

In a market context the separation of ownership and control simply 

means that a new property right has been created to make one kind 

of specialization tradeable: that between agents as entrepreneurs 

and principals as capitalists. 

2. The second reason is a consequence of market imperfect ions in 

reality. Transaction costs exist because contracts for each spe­

cified service of an agent cannot be written and enforced cost­

lessly. Some organization costs occur in the case of un"pecified 

or implicit contracts between the principal and an agent. But 

the comparison of transaction costs and organization costs will 

not determine the optimum amount of monitoring and bonding expen­

diture, if the price is a function of output, and therefore a 

residual claim results from the action of an agent. In imperfect 

markets it is simply not sufficient to compare costs, but to com­

pare both alternatives by the sum of opportunity costs and re­

sidual claims. 

In imperfect markets there also exists another problem: transac­

tion costs and production costs cannot clearly be distinguished. 

Only perfect competition guarantees the separation between trans­

action costs and production costs. In imperfect competition all 

costs finally are selling costs (16, p. 141-169). Transaction 

costs are selling costs in imperfect markets as well as all pro­

duction costs. And in equilibrium theory the choice between those 

two markets remains either a black box or a purely technical pro­

blem determined by production function between the two markets. 

3. The third reason is in close connection with my arguments against 

the agency cost approach. 

Transaction costs analysis is used as a yardstick to compare the 

alternatives "market" (or more specified contracts) and "hie­

rarchy" (or more unspecified, implicit contracts). 
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But each yardstick must be independent of the alternatives to 

be measured. Yet costs are never independent of the "market". 

To determine costs implies a market as an institution because 

the price changes with the institutional facts and regulations 

in the special market. Transaction costs can be measured in three 

ways: 

(a) Costs are defined as the sum of the mathematical products 

"price of each factor times input of this factor". But this de­

finition implies that each "factor" including the services of 

an agent is valued in a market, and in this case markets and hie­

rarchies cannot be alternatives. 

(b) Costs 

costs are 

are defined as opportUI'li ty costs. But if 

understood as a quantitative term, they 

opportunity 

are only a 

mathematical implication of the maximizing procedure: "To cover 

costs and to maximize profits are essentially two ways of express­

ing the same phenomenon" (8, p. 108). Opportunity costs will 

become an observable fact and lead to testable hypotheses, only 

if a competitive equilibrium exists in reality (5, p. 85). But 

in .this case market and hierarchy are no alternatives, and the 

principal-agent-problem is again defined away. This argument, 

used against the agency cost approach, leads to the conclusion: 

Agency costs can only be calculated, if a competitive equilibrium 

exists, because there is no need for monitoring; but in reality, 

where no competitive equilibrium exists and therefore there is 

a need for monitoring, the residual loss anci the optimum amount 

of monitoring and bonding expenditures cannot be calculated. This 

follows simply from the fact that information values cannot be 

calculated if you do not know what the content of each information 

is. 

(c) Adherents of the transaction cost approach may counter that 

"transaction costs" in their sense is not a quantitative term 

but only another name for an ordinal measurable "disutility". 

But an ordinal measurement and comparison of market (more disuti­

lity by specified contracts) and hierarchy (more disutility by 

implicit contracts for agency) implies the existence of an ordinal 

utility function over the two alternatives. The existence of such 

a "social welfare function" or "social decision function" inte­

grating the interests of principal and agent cannot generally 
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be warranted because of the well known "impossibility" problems 

(3, p. 25). 

4. The fourth reason results from the very task that a manager as 

an agent. should play the role of an entrepreneur on behalf of 

the principal 

natives. 

and the principal controls by non-market alter-

4. Alternatives to Incentives as Solution of Principal-Agent-Problems 

To treat principal-agent problems with the tool of agency costs 

narrows the view of scientists for the solutions found in practice 

and methodologically leads them into desert. Fee schedules are only 

one way to approach a solution, penalty (sanctions) is another one, 

and accounting free of manipulation is a third way for the principals 

to reduce their lack of information and to improve the use of their 

contractual rights or the exit from contracts with an agent. 

The first alternative to incentives in the relationship between prin­

cipal and agent is strict orders with all their consequences, if 

these orders are not obeyed against better reason. The drama "Prince 

of Homburg" by Heinrich v. Kleist is based on this conflict. 

Going over from military to economic action on somebodies behalf 

and instructions, especially to earning money by investment for 

others, even here one way of solution is strict liability at the 

risk of his neck for the agent who invests the money of the prin­

cipal. But in contrast to strict orders in a military principal­

agent-relationship the agent is left a far reaching liberty to adapt 

his actions to changing circumstances, but certainly only if the 

money invested by the principal can be separated from the rest of 

his property. The legal institution of limited liability is one of 

the prerequisites which are necessary for the development of today's 

principal-agent-relationships in capital markets, and anyway even 

for the existence of efficient capital markets, because a tendency 

to complete capital markets implies insurance against the risk of 

losses and insurance requires a limitation of the maximum loss. 

In Roman Law the partners in a company had unlimited li~bility. But 

this did not hamper the desire for acquisition of limited llability 

and the rudimentary development of capital markets (23, p. 351). 
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If a Roman capitalist wanted to venture a part of his money into 

an enterprise he went to a slave-trader and picked out a person he 

held competent to manage his business. This slave had to hold in 

trust the invested money as a special good (peculium). If the enter­

prise went wrong only the limited capital of the peculium was lost. 

And if in this case the capitalist was not satisfied with the manage­

ment of the slave he could leave him in the hands of the creditors 

or he could do what another Roman did with his personal philosopher: 

fatten the fish with his flesh. 

Today these solutions in principal-agent-relationships are not 

possible any more. But perhaps the principal-agent-problems in 

capital market relationships of today, i.e. the total scope of pro­

tect ion of creditors, the opening of bankruptcy proceedings etc., 

are so difficult, because our society avoids radical sanctions to 

support the fulfilment of duties from contractual relations. Debtors' 

prison is abolished and the punishment for bankruptcy with 'losses 

of billions of pounds is modest compared for instance with the ordon­

nance de commerce of Louis XIV of France: death penalty. Even the 

losses of property can nowadays be confined by the bankrupt: A banker 

with unlimited liability may for instance sell his property to his 

wife shortly before he has to report the bankruptcy of his firm while 

in return his wife gives him the now valueless shares in the bank, 

which she inherited from her father and flees from the country. 

The social feasibility of sanctions against the agent and his failure 

as an entrepreneur or his moral hazard have extremely been restricted 

by modern law. This is because pr incipal-agent-relat ions are funda­

mental questions of the distribution of power in labour-relation­

ships. And since Roman Law the development in labour legislation 

has been more and more to blame the owner of capital for the failure 

of his agent. This exploitation of capital by (I stress) qualified 

work, i.e. the trend of the exploitation of capital by functionaries 

and managers, is only burred by a legal safeguard in form of entitle­

ments which connect capital market facts and labour market facts, 

especially the voting rights to elect the board of directors. 

By the entitlements it is attempted to approximate the fetish of 

the unity of ownership and control. The unity of ownership and con­

trol rules out every principal-agent-problem by definition. 
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The fetish of the unity of individual ownership and control was built 

up into the indispensible mark of a liberal and capitalist economy 

by the so called "classic" theory of the firm. This ended up into 

a misjudgement of what is needed to allocate the resources of a 

market economy by prices: 

If we strive for economic reasons to justify certain legal maxims 

and rules in market or labour relations under the general objective 

of allocative efficiency and if we explicate this objective by the 

general (Walrasian) equilibrium the unity of ownership and control 

is ruled out by this scientific approach. For given allocative effi­

ciency under the conditions of uncertainty in an Arrow/Debreu-type 

model the economic agents as consumers own all shares of the existing 

firms as productive economic units. But the proof of the existence 

of a general Walrasian equilibrium requires an empty set of intersec­

t ions between consumers and producers. Here personal ownership and 

the control are strictly separated by perfect and complete capital 

markets with regard to the diversification and insurance of risks 

and by perfect markets for the services of entrepreneurs or managers. 

From this it can be derived: The so called "classic" firm with unity 

of ownership and control, as it supposedly existed in the 19. Century 

(4, p. 8 f.; 25, p. 134-136), is not an integral part of an alloca­

tive efficient competitive economy. On the contrary: The unity of 

ownership and control denies the efficiency of capital markets. 

As the unity of ownership and control is by definition contradictory 

to allocative efficiency joining together voting rights for contracts 

in labour markets (e.g. the right to elect the board of directors 

in companies) and voting rights for the withdrawal of capital (e.g. 

dividends but also the options on an new share issue) stands against 

the improvement of allocative efficiency by the market process. 

Labour markets have just to be regulated and deregulated on other 

grounds as financial markets. This concerns especially those labour 

markets where the provided services mainly consist of practising 

entrepreneurial functions, as it is the case in markets for managers. 

5. Conclusion 

A theory of 

if and only 

agency costs helps 

if all questions of 

to solve principal-agent-problems 

labour legislat ion can be put down 

to considerations of costs. But if they could there would exist no 
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problem of hierarchy. Hierarchy follows by economic reasons just 

from a superiority of knowledge, e.g. in a principal-agent-relation­

ship. To handle principal-agent-problems by considerations of costs 

incorporates an inherent contradiction if costs are understood as 

quantitative terms. 

From this contradictions some authors try to save themselves by 

making the following excuses: Agency costs are neither payments nor 

opportunity costs in the theoretical sense of the London School of 

Economics ( 8, p. 5) but only a metaphorical express ion. But this 

does neither save the agency-cost-approach nor the similar transac­

tion-cost-approach from failure as a basis for theory-building. 

Metaphors as "agency costs" used in a pre-scientific sense outside 

a scientific meaning of the term can at most lead to a theory-drivel 

but not to a theory. Therefore my concluding thesis is: A basic theo­

retical concept (here: agency costs) used as a metaphor does only 

verify the incompetence of some scientists to speak clearly 

of their supposed problem and to get hold of it with their tools 

at hand. Cost is a quantitative concept. That is not only a question 

of understanding each other in a scientific community. It is also 

a question of the style in developing economics as a science. To 

improve the style, Nietzsche says, is to improve the thought - and 

nothing else! 
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Agency Costs are not a "Flop" !*) 

Reinhard H. Schmidt 

Summary: The following comment on the paper by Dieter Schneider in 

this volume only deals with his critique of the agency cost approach. 

He considers the agency cost approach to be "a flop". It is demon­

strated that his fundamental objection, i.e. that agency costs and, in 

particular, the "residual loss" are not measurable, does not justify 

this scathing verdict. In general the role of measurability of costs 

depends on how the cost concept is used. Therefore, Schneider's views 

of the explanatory function and the pragmatic function of the agency 

cost concept are analyzed. As his notion of explanation seems to be 

too restrictive and as his understanding of how the agency cost con­

cept should help to solve the principal's problem is inadequate, his 

harsh critique of the entire approach has to be rejected. The concept 

of agency costs may be "metaphorical", but that does not reduce its 

value as a theoretical tool. 
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1. Introduction 

As are most of Dieter Schneider's recent papers assessing and at­

tacking neoclassical economic and financial theory1), the paper in 

this volume is fascinating, stimulating and provocative. At the same 

time, however, it is not easy to read because of the plethora of so­

phisticated arguments which are intertwined in a subtle way and which 

are more hinted at than developed in depth in this short essay. There 

g.re three points in Dieter Schneider's critique of the agency cost 

approach which I find most interesting and which may be regarded as 

his central objections to this approach: 

(1) Dieter Schneider severely attacks the use of the concept of costs 

in the agency cost and transaction cost approaches as being too 

lax and, indeed, logically inconsistent. 

(2) He regards the agency cost approach as having failed to fulfill 

its explanatory function, as he sees it. This judgement may be due 

to his view that 

(3) the agency cost concept is inadequate to fulfill a practical or 

normative function which he believes the approach claims to have. 

These three fundamental objections are a reflection of a basic under­

lying position which is, in my opinion, grounded in a dogmatic view of 

cost as a quantitative concept, and implicit - but not necessarily 

adequate- notions of what characterizes good explanations and good 

"solutions", and a very specific interpretation of "the agency pro­

blem". 

I will only discuss his main objections (1) to (3) to the agency cost 

approach. Because of the limited space available here and because I 

also have my objections to the transaction cost approach, I do not 

want to discuss the paper's critique of the latter. I shall also only 

touch briefly his "Austrian style" alternative to the agency cost 

approach. 

1) The references 14 (pp 459-569), 15, 16 and 17 are only a 
selection. 
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2. Cost as a Quantitative Term 

For Dieter Schneider, cost has to be a quantitative and observable 

term. In his pioneering "Geschichte betriebswirtschaftlicher Theorie" 

(14, p. 389 ff) he very clearly demonstrated that cost in the sense of 

opportunity cost is not generally observable and that observable costs 

based on observable prices are not generally relevant for decision 

making. In order to be of practical relevance and, at the same time, 

observable, i.e. capable of being measured in an empirically meaning­

ful way, any concept of cost has to be based on (observable) prices 

which are independent of any decision which might result from the out­

come of the measurement of costs. Prices are independent of decisions 

in General Competitive Equilibrium (Dieter Schneider seems to believe 

that this sufficient condition is also necessary). Anyone who uses the 

term "cost" in a positive theory must, according to Dieter Schneider, 

make the implicit assumption that a General competitive Equilibrium, 

as it is analyzed in the relevant theories of Debreu (1) and others, 

is a well-defined concept and a fact of life: If you use the term 

"cost", you either make a statement about reality or you merely pro­

duce meaningless verbiage. This is the line of reasoning which makes 
him call agency costs and transaction costs "offsprings" (p. 487) of 
General Equilibrium Theory and which makes him apply his objections to 

General Equilibrium Theory as a theoretical construct and as a 

statement about reality (15) to prices in general, to all concepts of 

cost and to the agency costs concept. When General Competitive Equili­

brium is not given, prices - and thus costs based on observable prices 

- are not independent of decisions and are, therefore, not an appro­
priate "measuring instrument". As I understand his paper, this is why 
he calls the concept of agency costs "metaphorical" - a word which he 
uses in a pejorative sense. 

To his general critique of all cost concepts, Dieter Schneider adds a 
special - and, in my view, stronger - argument against the inclusion 
of any concept of cost in an approach which, like the agency cost 
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approach or the transaction cost approach, aims at explaining institu­

tions, because such cost concepts can be regarded as inconsistent or 

even contradictory: He regards the assumption that General Equilibrium 

prevails, which he deems implicit in any use of the concept of cost, 

as equivalent to considering General Equilibrium Theory as a true 

statement about reality. But this theory implies, in the final analy­

sis, that there are no institutions which could be analyzed, with the 

exception of property and a system of markets(P· 486). This creates the 

inconsistency between the object which is to be analyzed and the in­

strument of analysis. 

His statement about the importance of General Equilibrium and separa­

bility for a concept of cost as a quantitative term - as he defines it 

- is valid. And his plea for using concepts of measurement which are 

theoretically well founded, independent of the object to be measured, 

and empirically applicable, is unobjectionable in abstracto. But are 

this statement and this plea relevant for the evaluation of the agency 

cost approach? Why should issues of measurement be so important in 

this case? I fail to see why observability should be tantamount to 

measurability (14, p. 57). Is something for which we do not have a 

satisfactory theory of measurement simply unobservable or even non­

existent? Is it generally impermissible to use concepts which can be 

well explicated (only) within a theory which may have some drawbacks? 

Dieter Schneider rightly points out difficulties of the cost concept 

per se, but this does not necessarily mean that it should be dis­

carded. 

Even if his general critique is accepted as valid and even if it is 

admi tted that cost is, in a certain sense, "metaphorical", the rele­

vance of the difficulties arising from the "metaphorical" concept of 

cost depends on how this concept is used. His critique is unneces­

sarily sweeping. All of the contributions to - and applications of -

agency cost theory of which I am aware employ costs or prices without 

bothering about whether they are (General) equilibrium prices or even 

observable. It has yet to be shown that this laxity has any negative 

consequences. Dieter Schneider does not even attempt to demonstrate 

that this is so. It would have been more relevant if he had argued 

that the notion of agency costs - not agency theory in general - is 

not useful and if he had claimed that its limited usefulness is due to 
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the problematic nature and to the metaphorical character of the basic 

concept which he pointed out. But this does not seem to be Dieter 

Schneider's argument. Instead of usefulness he focuses on logical con­

sistency or it seems that he equates the one with the other. 

The essential reason, however, why his insistence on measurement is 

questionable is that, according to the definition of agency costs, 

they are never observable. Whether this matters depends on, both, the 

notion of explanation which is used and on the understanding of "the 

agency problem". This will be elaborated below. 

"Agency costs" may indeed be a metaphor. But this is not necessarily a 

weakness 2). Indeed, one could consider agency costs to be a good meta­

phor because, as such, it directs attention to the problem of taking 

into account and assessing the consequences which an asymmetrical dis­

tribution of information can have for the way I'eople organize their 

cooperation. The importance of quantitative terms for metaphors - or 

more generally: the role of measurability for good theories and even 

the function of theories - is not as clear as Dieter Schneider sug­

gests. His main critique of the approach, i.e. that agency costs are 

not measurable, is thus unconvincing for two reasons: for one thing, 

agency costs are by definition not even observable, and for another, 

it is imperative to look how the agency cost concept is used in 

scientific practice. As this task would be beyond the scope of this 

brief comment I shall only deal with the uses of the agency cost con­

cept that Dieter Schneider discusses. 

3. Do Agency Costs Fail to Explain something? 

Dieter Schneider states in the first sentence of his summary that 

"agency costs are generally used to explain agency problems" 

(p.481) . Throughout the paper he makes it clear that, in his view, this 

explanatory function is not fulfilled. But nowhere in his paper does 

he clarify 

2) A positive assessment of theories as metaphors is discussed in 
4, pp 111 ff; see also 13. 
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(1) what object or phenomenon agency costs are supposed to explain, 

(2) in what sense they might explain something, and 

(3) what requirements an explanation has to meet in order to be re­

garded as "good" or "satisfactory". 

Question (3) is the easiest one to answer: In Dieter Schneider's view, 

a good explanation should be a deductive nomological explanation cen­

tered around an unfalsified, law-like statement. However, in the theo­

retical and applied agency literature such explanations are rarely 

found and not even sought. Instead, merely theoretical explanations 

(e. g. in 5 and 17) or functional explanations (e. g. in 3 and 7) are 

provided. The latter have the following structure organizational 

form X can be observed because it survives; its survival is due to its 

ability to cope better than other, competing forms Qf organization 

with the difficulties caused by asymmetrically distributed informa­

tion. In short: it survives because it exhibits lower agency costs. It 

would, however, be wrong to read this statement as a sUbstantive ex­

planation which says that agency costs "cause" institutions. It is 

(only) a meta-theoretical statement: Look at the things which are 

hinted at by the term "agency costs" if you want to develop a good ex­

planation. 

The law-like statement in functional explanations is the assumption of 

rational behaviour of all individuals pursuing their aims under giv~n 

circumstances. But this assumption is not considered to be true and/or 

testable. The distinguishing mark of a good functional explanation is, 

rather, that the phenomenon to be explained follows logically from a 

straightforward description of the relevant situation and the assump­

tion of rationality. Dieter Schneider would not reject this type of 

explanation (p.486) but his insistence on observability in the strict 

sense of measurability is not, in my view, compatible with this notion 

of explanation. 

But then the question arises: In what sense could something called 

"agency costs" be meant to explain an object called "agency problems"? 

The literature on agencies tries to characterize a type of situation, 

the agency situation. It results from the interaction of people having 

different information, different sets of acts to choose from and some 

common and some di vergent aims. The weI fare of one part, generally 
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called the principal, is in some way influenced by the decisions of 
the other part, called the agent. Often, but not necessarily always, 

the principal has an opportunity to influence the agent's choice of an 

act. But this control is not complete and/or not without its costs. In 
some cases the principal can give orders and supervise (imperfectly) 

the agent's behaviour, or he may be in a posi tion to institute a 

sharing rule for pay-offs, i.e. an incentive scheme. 

An agency situation is theoretically trivial as long as there is not, 

to some extent, a divergence of interests resulting in an incentive 

problem, and as long as information is not distributed asymmetrically 

and the transfer of information and the writing and enforcement of 

contracts is not difficult or costly. Where information distribution 

is symmetrical and/or information is freely available and contracts 

can be written and enforced costlessly, the incentive problem could be 

eliminated by writing the necessary contracts specifying what the 

agent has to do (or must not do). 

when interaction or cooperation involves an incentive/information pro­
blem, this may be called an "agency problem" for the simple reason 

that in this situation the maximum welfare achievable is less, in a 

Pareto-sense, than in the ideal world of perfectly and costlessly en­
forceable contracts and/or symmetrical information ("first best opti­
mum"). only as a limiting case the first best optimum may also be 

achievable. The achievable optimum is, therefore, weakly Pareto-in­

ferior to the unconstrained, or cooperative optimum. If it is strictly 

inferior it is a "second best optimum". 

Some activities that are designed to achieve an "improvement in second 
best", like bonding of the agent and monitoring by the principal, may 
be feasible and rational in such a situation. But these activities 
will be imperfect and costly, so that the "first best optimum" can 
(normally) not be attained. 

One may call the final difference in welfare, expressed in monetary 

units, the "agency costs" and divide them up into the welfare loss re­

sulting from a different action choice - compared with the "first 

best" case - (the "residual loss") and the expenditures for devices to 

reduce the welfare loss (the "bonding and monitoring costs"). It 
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follows from their definition that the agency costs and, in particu­

lar, the residual loss are not observable. The "first best optimum" is 

(in general) not a real, observable state of affairs! This, of course, 

does not imply that in a theoretical model agency costs could not be 

clearly defined and that in an empirical study agency costs could not 

be approximated. Or is it not an example of a rough approximation if 

in a specific cooperative savings scheme in Africa about ten percent 

of the funds are reported to be misappropriated every year (on this 

example see 12)? 

The agency situation is a general concept or a formal structure. Real 

situations like the relationship between shareholders and managers or 

masters and their servants may be interpreted as principal-agent 

situations. But they are just examples or applications. There is not 

the right or "wrong idea about the facts to explain"(p.481). 

I can now directly address the alleged explanatory function of agency 

costs. It does not seem that agency costs "explain" - in any meaning­

ful sense - the problems inherent in the general structure of the 

agency situation or in any real situation which may be interpreted as 

an agency situation. When cooperation becomes difficult, this is 

"caused" by the incentive/information problem - assuming it can be 

said to have a cause at all. "Agency costs" are only symptoms. They do 

not explain the welfare loss nor the attempts to reduce it by "bonding 

and monitoring". 

The disadvantages (or costs) of any specific device to mitigate the 

adverse effects of the incentive/information problem determine to what 

extent this device should be employed. Accordingly, one could say that 

the extent of "bonding and monitoring" in a specific case might be ex­

plained by "bonding and monitoring costs". But this does not seem to 

be what Dieter Schneider means by his statement. Any more general 

claim that "agency costs" should explain and fail to explain 

agency problems would appear to be unfounded. 

Nevertheless, agency costs are by no means useless in explaining real 

phenomena. Explaining real phenomena in the light of agency theory re­

quires that one apply knowledge about a formal structure ("the agency 

situation") to a specific case. This interpretation of reality may be 
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facilitated by a knowledge of the intuitive (metaphorical) concept of 

agency costs and of the formal properties of the structure called the 

"agency situation": The agency cost concept directs our attention to 

the incentive/information problem and its consequences and to the dif­

ficul ties associated with all devices that are employed to cope with 

these consequences. For this - in my view very important - heuristic 

function the subtle problems in empirically measuring agency costs -

and, in particular, the residual loss - are largely irrelevant. Dis­

carding the concept of residual loss, which Dieter Schneider attacks 

most vehemently, would deprive the agency concept of its heuristic 

function and of much of its power. Apart from this - and apart from 

the function of communicating the problems and results of an in­

vestigation - the concept of agency costs may, however, be considered 

less important. Any detailed analysis of institutional arrangements 

will have to deal directly with the incentive/information problem. It 

cannot restrict itself to comparing institutions by" means of a global 

- and non-operational - measure of "the agency costs". And in theore­

tical analyses the concept of agency costs is, quite rightly, not used 

at all. 3) 

4. Do Agency Costs Fail to Solve a Practical Problem? 

Dieter Schneider also investigates the contribution of the agency cost 

concept to the solution of practical problems in an agency situation. 

And as one might expect, he finds the concept useless because it is 

not possible to quantify the agency costs - and in particular the 

residual loss component - in practical decisions. 

Dieter Schneider discusses a special agency situation or problem, 

namely the selection, hiring and "using" of an agent as a manager in 

the role of an entrepreneur. However, I fail to see why the delegation 

problem in his first example of the agent playing roulette on behalf 

of the principal should be an agency situation. There is no incentive 

3) This applies equally to papers like 5, 10 and 17 which analyze the 
formal structure of the principal-agent relationship and to papers 
like 8 which use this structure to investigate issues in financial 
theory. 
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problem and no asymmetrically distributed information in this "simple 

case of a risky world" (p. 484) . Moreover, the frequent references to 

"Misesian action", "true uncertainty" and the "entrepreneurial role" 

tend, in my view, to obscure the crucial point: Does the inability to 

transfer directly a specific model of agency theory with its formal 

apparatus to the real world imply that the basic idea is necessarily 

inapplicable? This cannot be taken for granted as long as the quanti­

fication of the residual loss is not regarded as the central point. 

But for Dieter Schneider it is the central point. 

Most of the probing questions on p. 485 of his paper are of an applied 

normative character. They refer to "the principal's problem" (10). It 

is not quite clear to me whether these normative issues are discussed 

in the framework of positive theory, namely in terms of analyzing how 

people in fact behave (rationally) in a given situation, or whether 

there is a genuine interest in the practical application of the agency 

cost concept as a management tool. I am not aware of any attempt in 

the literature to advocate this kind of practical application. 

Dieter Schneider's argument seems to be the following: In his view, 

the agency cost approach solves the practical problem if and only if a 

principal (an owner) could select the optimal agent (manager) and the 

optimal contractual arrangement for the principal-agent relationship 

by employing the exact quantity of (total) agency costs as a yardstick 

for gauging alternatives. And only if this were the case would he be 

prepared to accept the agency cost approach in positive, explanatory 

theories: Institutions are a consequence of agency costs in the sense 

that people select institutional arrangements on the basis of the cri­

terion of (total) agency costs. 

I find two reasons in the paper which attempt to explain why the 

agency cost approach does not solve the principal's problem. Both 

amount to saying that it is infeasible, in principle and in practice, 

to calculate (total) agency costs and, thus, to use them as a cri­

terion. One is related to the issue of "true uncertainty", "entre­

preneurship" etc. briefly touched on above. 

His second argument is, in my view, more important. It has to do with 

the alleged circular reasoning in the decision-theoretic treatment of 
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the value of delegation (e.g. 2, 6, 9). Dieter Schneider is here re­

ferring to the old argument to the effect that one cannot assess the 

value of a given piece of information without first knowing what it is 

or that one cannot find the optimal simplification of a decision model 

for one single decision. But the intellectual appeal of this seeming 

paradox is lost as soon as the value of not just one piece of informa­

tion, but rather that of the use of an information system, is to be 

assessed and as soon as a simplification for a series of decisions is 

sought ( 11) • 

The decision-theoretic evaluation of delegation - which Dieter Schnei­

der equates too directly with the agency problem - may, indeed, be 

beset with the problem of logical circularity. But this is the case if 

and only if the agent is not considered by the principal to possess 

better information or other advantages and if maximization (of the 

value of delegation) in a very literal sense is attempted. In this 

very specific case, the best decision the agent could make would be 

the one which the principal could make himself by utilizing the infor­

mation he needs to have in order to evaluate the agent. Therefore, 

there is no advantage in hiring an agent and delegating decision 

making competence to him. 

The problem of delegation is, however, ill defined whenever the prin­
cipal could decide as well as the agent: then, by implication, the 

evaluation of delegation is logically circular. But if, for instance, 
the agent is better informed, employing him would amount to using an 

information system4). And in this case - as well as in other cases in 
which the agent has a comparative advantage - the logical circle is 
avoided and the principal's own optimal decision can be worse, in 
terms of expected utility, than the decision which the agent is ex­
pected to make. An economically meaningful interpretation of the dele­
gation problem implies a trade-off, in the principal's view, of some 

advantage of delegation against the disadvantage that the agent will 
not necessarily decide in exactly the same way as the principal would 

4) In 9, Laux treats the delegation problem as an application of the 
formal structure of assessing an information system. Reasons why a 
well-informed principal may want to use an agent could be that the 
agent is incapable of communicating his orders (e.g. Al Capone in 
jail may have to create an incentive system for his fellow bandits, 
because he is not allowed to tell them what he knows best) . 
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if he had the agent's knowledge or other comparative strength. But it 

has to be emphasized that this comparison involved in assessing the 

disadvantage of delegation is a hypothetical one: Except for the 

strange case of circularity, the principal does not have (e. g.) the 

knowledge of the agent and could not make the "really" optimal de­

cision. The practically relevant comparison is, instead, that between 

the prinicpal's own - e.g. poorly informed - decision and the expected 

decision of the - e.g. better informed - agent. 

The formal theory of agencies makes this point sufficiently clear: It 

adds a constraint which assures incentive compatibility to the co­

operative maximization problem. The "guesses" 5) as to what decisions 

the agent could take are replaced by the - calculated but ex-ante un­

certain - solutions of the agent's maximization problem. 

In the formal agency theory one learns to distinguish between, on the 

one hand, comparisons of first best and second best, and on the other 

hand, improvements in second best. The principal's choice is between 

different attainable situations, e. g. with more or less bonding and 

monitoring activities. The first best or cooperative solution may be 

among the attainable situations. In this limiting case it will be cho­

sen. In general, however, the first best optimum is unattainable and 

therefore irrelevant for the principal, and it is, in most cases, also 

unknown to him. Not a principal, but only the (theoretical) researcher 

can, in a model situation or with the advantage of hindsight, under­

take an exact comparison of first best and second best optima. It is 

simply beside the point to say, as Dieter Schneider does, that the 

principal cannot solve his problem by calculating (exactly) the resi­

dual loss: Of course he cannot, otherwise he would not have his pro­

blem. The relevant decision problem of the principal can be solved, 

and the exact or theoretical solution to this problem is independent 

of the first best optimum and, in particular, of its exact quanti­

fication. 

In practice or real life, the decision to hire an agent and to design 

contracts and/or incentive schemes is, of course, difficult. Limited 

5) The probability assessments of the principal concerning the state­
dependent action choice of the agent i~ Laux' treatment of the de­
legation problem (9, pp 69-77) are exogenous to the model. 
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capacity to acquire and process information or the "true un­

certainty" of an Austrian type - forces people to settle for approxi­

mations instead of strict maximizations. Nevertheless, what they ap­

proximate is not the irrelevant or hypothetical comparison with the 

fictitious first best optimum but the difference between alternative 

attainable situations. This implies that even if the agent is engaged 

because he knows more, and even if he can pursue his own interests to 

some extent, a principal will not be completely incapable of making a 

"wise" decision as to which agent to select and how to arrange the 

contractual relation. Such decisions are made many times every day 

when people are hired, doctors or lawyers are selected and academics 

are invited to write papers. 

However, one reservation is in order here: The first best optimum is 

practically irrelevant only if different.second best alternatives are 

evaluated, provided that a list of such options ha~ been compiled. In 

order to find activities of a bonding and monitoring type, which are 

then to be evaluated, it may be a useful heuristic to think of a - ne­

cessarily vaguely described - first best optimum: In preparing the de­

cision which is intended to solve his practical problem, a principal 

will, most probably, try to understand his problem and, therefore, 

consider the consequences of divergent interests in a setting of asym­

metrical information in comparison to an ideal or fictitious situa­

tion. This implies that he will try to estimate, at least implicitly, 

the total ageny costs. 

All these considerations lead to the conclusion that a principa1 6) 

will act as if he were minimizing total agency costs. His inability to 

do so in a very special situation - where the verdict of logical cir­

cularity applies and the general theoretical irrelevance of the 

"first best optimum" do not render this as-if statement wrong or 

vacuous or paradoxical. 

6) The problem can be cast in the form of the maximization of either 
the principal's or the agent's utility - with the other one receiv­
ing a "reservation utility" (see, e.g. 5). 
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5. Implications 

The implications of my characterization of the normative or decision 

making aspect of the principal-agent problem for the explanatory func­

tion are straightforward. As the solution of the practical agency pro­

blem does not require a comparison with a theoretically defined first 

best and, thus, does not require an exact quantification of the resi­

dual loss or of total agency costs, one cannot expect to observe prin­
cipals calculating these costs. Quite apart from the problems of ob­

serving maximizing behaviour - which Dieter Schneider would readily 

concede - the measurability of agency costs (or of the first best 

optimum) is not a crucial issue. Therefore the examples (IIMusterbei­

spiele") of a successful application of the formal struc~ure of agency 

theory cannot, by definition, be empirical examples of people mini­

mizing total agency costs. The inability to measure agency costs ex­

actly does not reducla the value of the formal theoretical idea ("Lo­

sungsidee ll ) 7). Neither does the limited - in fact, only heuristic -

role of agency costs in decision making reduce the usefulness of the 

agency cost concept in positive theories. 

I tend to believe that agency costs are not the most valuable part of 

agency theory. But it seems unfounded and unfair to call it a flop -

and, to add just one final remark, it is equally unfair to place the 

concept of agency costs on the same level as the extremely fuzzy con­
cept of transaction costs. 
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